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Henry  Radio' s 
New  World  Headquarters 


After  more  than  30  years  in  the  same  location,  Henry 
Radio  in  Los  Angeles  has  moved  to  a  beautiful  new 
"World  Headquarters"  to  better  serve  our  amateur, 
commercial  and  industrial  customers  in  Southern 
California,  all  over  the  United  States  and  indeed  the 
world. 

Our  new  headquarters  are  just  a  few  blocks  from  the 
Olympic  Boulevard  location  where  we  have  been 
meeting  and  assisting  our  good  friends  for  these 
many  years.  All  the  famous  Henry  services  are  still 
available^only  more  so,  The  worlds  broadest  line  of 
amateur  communication  equipment  plus  the  Henry 
line  of  high  power  HF  linear  amplifiers,  solid  state 
VHF  and  (JHF  amplifiers,  our  own  Tempo  line  of 
synthesized  hand  helds  for  amateur  use  at  144,  220 
and  440  MHz  as  well  as  commercial  channelized 


handhelds  and  solid  state  amplifiers  all  FCC  type 
accepted,  and  finally  a  broad  line  of  industrial  and 
medical  RF  power  supplies  and  plasma  generators 
providing  reliable  continuous  duty  HF  and  VHF  in  the 
power  range  of  500  to  10,000  watts. 

Henry  Radio  has  come  a  long  way  in  the  53  years 
since  we  first  began  serving  the  amateur  fraternity.  In 
the  same  personalized  manner  we  have  always 
greeted  our  customers*  we  say  "thank  you"  to  all  of 
our  thousands  of  loyal  customers  whose  support  has 
allowed  us  to  come  so  far  and  we  say  "hello"  from 
our  new  "world"  headquarters  to  all  those  thousands 
of  customers  throughout  the  world  that  we  intend  to 
serve  in  the  years  to  come. 

Please  let  us  know  how  we  can  assist  you. 


KemfSMff 

2050  S.  BUNDY  DRIVE,  LOS  ANGELES.  CALIFORNIA  90025     (213)  820-1234 

931  N    EUCLID.  ANAHEIM  CA  92801        (714)  772-9200 
BUTLER.  MISSOURI  64730  (816)  679-3127 

TOLL  FREE  ORDER  NUMBER:  [8001  421-6631 
Pot  ail  states  except  California    Calif  residents  please  call  collect  on  our  regular  numbers 


SERVING  HAMS 
BETTER. 

North , . .  south. . ,  east.. .  west. 


PRICES,  DELIVERIES 

FIVE  STORE  BUYING  POWER! 

SHIPPING  REGULARLY  TO  COUNTRIES  ON  ALL  CONTINENTS 


b  F»rrvro.W6HJ/K6AHV. 
n  Rafferty,  N6RJ 
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FREE  PHONE 

800 

854-6046 

CAUF.  CUSTOMERS  PLEASE 
CALL  OR  VtSIT  LtSTBD  STORES 


R.L.  DRAKE  COMBO 

TR7/DR7  all  band 
transc'vr. 


R7  full-coverage 
rec'vr. 

Ask  for  details,  prices. 
FREE  SHIPMENT  (UPS  Brown) 


YAESU  RACK 
FOR  FT- 7 
STATION 

Ask  for  details*  prices. 


FREE  SHIPMENT  (UPS  Brown) 


COLLINS     KWM-380 


BEAT  THE 

PRICE 

INCREASE 

while  they  last 


Ask  for  details,  prices. 
FREE  SHIPMENT  (UPS  Brown) 


CUBIC/SWAN  ASTRO  103 


Ask  for  details, 
prices. 


New  commercial  grade  transc'vr 
provides  full  9  band  coverage, 

FREE  SHIPMENT  (UPS  Brown) 
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ALL  OF  THESE  OUTSTANDING  ITEMS 

(and  other  well  known  Kenwood  ham  products) 
TS520  SE  TS-830-S 


ANAHEIM.  CA  92801 

2620  W  La  Palma. 

(714)  761-3033  (213)  660-2040 

1  mile  east  Knolls  Berry  Farm 

BURLINGAME,  CA  94010 

999  Howard  Ave.,  (415)  342-5757 
5  mites  south  on  101  from  S  F  Airport. 

OAKLAND,  CA  94609 

2811  Telegraph  Ave.,  (415)  451-5757 
Hwy  24  Downtown   Left  27th  off- ramp 

SAN  DIEGO.  CA  92123 

5375  Kearny  Villa  Road  (714)  560-4900 
Hwy  t63  &  C'airemont  Mesa  Blvd 

VAN  NUYS,  CA  91401 

6265  Sepulveda  Blvd.  (213)  968-2212* 
San  Diego  Fwy  at  Victory  Blvd 

OVER-THE-COUNTER 
Mon.  thru  Sat.  10AM  to  5:30PM 
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TR-2400 


FREE  SHIPMENT  (UPS  Grown) 


25W  OUT  FROM  TR-2400 
w  American  Radio  "324" 

TR-2400  plugs  directly  into  compact  as- 
sembly. Linear  amp  features  V-Mos  pwr 
transistor,  gives  25W 
RF  across  band  w 1 ,5 
walls  drive.  Built  -in 
amp.  spkr  boosts  audio 
more  than  2W  Also  cur- 
rent limited  charger 
for  TFI- 2400  12VDC  @  4A, 
Socket  for  ext  PTT  mic. 

5199,95  FREE  SHIPMENT  (UPS  Brown) 


ROTORS 

ALLIANCE 

CDE 

11-100 

HAM  IV 

$41.95 

$169.95 

HD-73 

T2X 

$109.95 

$229.95 

FREE  SHIPMENT  (UPS)  Brown 


Prices,  specs  subject  to  change  without  notice 


MIRAGE  B-1016  2M 

AMPLIFIER 

160  W  OUTPUT 
SSB,  FM,  CW. 

REG.  279.95    $249.95 

Freq  range:  144-148MHZ  •  RFouI:160W  nom. 
< tOW  in)  •  RF  power  in;  5-15W*  DC  operating 
pwr:  13.6VDC  @20-25A«  Intermittent  duty 
cycle*  Built-in  receiver  pre-amp  Auto- 
matic interna)  or  external  relay  keying, 

FREE  SHIPMENT  (UPS  Brown) 


VHF/FM  DEVIATION 

METER 

$99*95 


FREE  SHIPMENT 

{UPS  Brown) 

Direct  meter  readout  of  FM  deviation  [marked 
tor  nom,  tone  pad  voice  deviation).  Covers 
144  -140MHz  w  freq  selected  by  xtf.  146,52 
MHz  xt!  supplied-  Operates  from  n  9  to  16V0C. 

Cahf.  residents  pteaso  add  sates  fax 
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Manuscripts 

Comnoutions  in  Ihe  form  of  rnenu^ 
scripts  with  drawing  a  and/or  photo* 
graphs  are  welcome  and  wilt  be  con 
sidered  for  possible  publication.  We 
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Of  damage  to  any  material,  Please 
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envelope  with  each  submission.  Pay- 
ment for  the  use  of  any  unsolicited 
maiehal  wall  be  made  upon  accep- 
tance Ait  contributions  should  be  di- 
rected to  the  73  editorial  offices. 
"How  to  Write  for  73"  guidelines  are 
available  upon  request 
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NEVER  SAY  DIE 

editor/a/  by  Wayne  Green 


BUY  AMERICAN 

The  other  day  I  met  a  chap 
who  mentioned  that  he  had 
bought  an  American  car  and 
thus  was  not  supporting  the 
Japanese.  Some  of  our  Amer- 
ican ham  manufacturers  are 
waving  a  similar  flag.  As  the 
user  of  Japanese  ham  rigs,  Jap- 
anese cards,  Japanese  hi-fi, 
Japanese  cameras,  Japanese 
calculators,  Japanese  cassette 
players,  etc.,  perhaps  I  can  put 
this  Into  some  more  realistic 
perspective. 

Firstly,  in  case  there  is  any 
red-neck  reaction  that  I'm  not  a 
patriotic  American,  I  would  like 
to  point  out  that  I  was  right 
along  there  with  everyone  else 
in  WWII.  Secondly,  having  now 
visited  nearly  100  different  coun- 
tries I  am  In  a  position  to  say 
with  authority  that  I  have  yet  to 
visit  another  country  that  I 
would  prefer  to  the  US.  I  am  not 
in  any  way  blind  to  the  manifest 
faults  of  our  country,  it's  Just 
that  even  with  them  it  is  better 
than  the  others. 

Those  of  you  who  have  read 
my  editorials  know  that  1  am  not 
reticent  about  writing  about 
things  which  I  feel  should  be  im- 
proved about  our  country.  It  is  in 
that  respect  that  I  would  like  to 
comment  upon  the  subject  of 
imports.  One  of  the  great  hopes 
that  I  have  is  that  the  Reagan 
administration  will  be  able  to 
curb  the  growing  socialism 
which  has  weakened  our  coun- 
try and  that  they  will  be  able  to 
stop  the  growth  of  government 
control  of  us  all.  There  may  In- 
deed be  ways  that  some  of  the 
more  obvious  agencies  can  be 
made  to  provide  value  to  all  of 
us,  but  until  then  I  can  only  be 
distressed  by  HEW,  OSHA,  FTC, 
and  some  agencies  which  I 
don't  even  dare  to  name  for  fear 


of  reprisal.  They  have  unlimited 
funds  to  harass  me  and  a  his- 
tory  of  using  them  for  that  pur- 
pose on  others. 

The  United  States  could  be 

competitive  with  other  countries 
but  for  several  problems,  One  is 
the  tax  situation.  I've  just  re- 
cently opened  a  production 
plant  in  Ireland  to  put  out  In- 
stant Software  packages  for 
sale  in  the  European  and  Middle 
Eastern  countries.  If  I  want  to 
buy  a  piece  of  production  equip- 
ment in  the  US,  I  not  only  have  to 
pay  for  it  up  front,  1  also  have  to 
buy  It  from  profits.  This  means 
that  in  essence  I  have  to  pay 
double  for  it.,  .less  a  small 
amount  for  an  investment  tax 
credit.  If  I  want  to  put  up  the 
same  machine  In  Ireland*  1  find 
that  not  only  are  there  no  re- 
quirements  for  using  profits  for 
this,  but  that  the  government  is 
standing  ready  to  put  up  about 
50%  of  the  cost  of  the  equip- 
ment, Thus  the  bottom  line  to 
me  is  a  cost  of  about  four  times 
as  much  to  get  the  new  equip- 
ment tor  production  in  the  US  as 
in  Ireland, 

Much  has  been  written  about 
the  efficiencies  of  foreign  pro- 
duction through  their  use  of 
modem  production  equipment. 
This  keeps  cost  down  and 
makes  a  firm  more  competitive. 
Until  such  time  as  the  tax  situa- 
tion here  changes,  I  fear  that  the 
US  can  only  fait  further  behind  in 
production  efficiency.  Produc- 
tivity, It  Is  called. 

In  the  car  industry  there  are 
other  problems.  No  doubt 
you've  seen  pictures  of  the 
automated  Japanese  car  plants. 
Why  don't  we  have  those  here? 
One  reason  is  the  high  cost, 
where  the  machinery  needed 
costs  several  times  as  much 
because  of  taxes  and  no  govern- 


ment help.  Another  is  the  fierce 
resistance  of  the  auto  unions  to 
anything  which  will  cut  down  on 
the  number  of  workers  needed. 
That  would  be  okay  If  all  other 
countries  would  do  the  same. 
Unions,  as  a  matter  of  course, 
bitterly  fight  automation,  Add  to 
that  the  wages  achieved  by  our 
auto  unions. .  .double  the  aver- 
age American  wage. .  .and  you 
see  why  Detroit  has  no  chance 
of  being  competitive  with  for- 
eign firms. 

Should  we  set  up  limitations 
on  imports?  This  will  bring  on 
similar  limitations  on  our  prod- 
ucts... and  not  so  much  on 
those  which  are  not  competitive 
as  those  which  are.  That  is  a  los- 
ing battle  and  it  fakes  a  keen  in- 
sensltivlty  to  history  to  recom- 
mend limitations  on  imports. 

Three  years  ago  I  foolishly 
went  out  and  ordered  an  Amer- 
ican car.  I  have  lived  to  regret 
that  impulse.  It  was  a  Dodge. 
The  first  thing  that  happened 
was  that  I  was  ripped  off  by  the 
dealer  tor $200. 1  put  down  a  pay- 
ment with  my  order... and 
though  the  dealer  was  unable  to 
provide  the  car,  he  still  kept  the 
$200.  I  complained  to  Chrysler 
and  they  said,  in  effect,  tough.  I 
did  get  the  Dodge  from  another 
dealer  when  the  first  was  unable 
to  get  it  in  a  reasonable  time. 
The  car  worked  for  a  few  weeks 
and  then  the  engine  stopped  be- 
ing dependable,  stalling  and  be- 
ing unstartabte  more  often  than 
not.  The  local  Chrysler  garage 
tried  to  fix  this,  coming  up  with 
many  approaches.  None  has 
succeeded  and  It  still  goes 
through  the  process  of  starting 
up .  . .  running  for  a  few  minutes 
and  then  stopping.  Oh,  it  can  be 
started  If  you  take  the  engine 
cover  off  (It's  a  van)  and  pour 
gas  into  the  carburetor  directly. 
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COVER:  Talk  to  the  world  through  your  2-meter  handie-talkie^  Metroplex,  the  New  York  City 
metropolitan  area's  most  sophisticated  system  of  Inter-linked  repeaters,  has  over  400 
members,  including  50  overseas  amateur  radio  operators! 

Metroplex  was  conceived  in  January.  1978,  by  K2KLN  and  WB2MGB  to:  establish 
repeaters  on  all  allocated  FCC  frequencies;  use  all  available  modes;  provide  24-hour 
emergency  communications;  and  provfde  a  forum  for  east  coast  and  worldwide  amateur 
radio  operators,  via  a  2-meter/10*meter  FM  link.  Club  members  have  already  contacted  over 
35  countries  on  4  continents  through  the  10-meter  link. 

Autopatch  facilities  are  completely  computerized  and  are  part  of  a  large  long-distance 
network  which  includes  trunk  lines,  satellites,  and  emergency  speed-dial  numbers.  All  fre- 
quencies are  coordinated  through  T-SARC. 

Listen  to  Metroplex  FM  on  29,640/29,540  inf  and  on  145.450/144.850, 223720,  and  443.950. 
For  further  information,  write  PO  Box  237,  Leon  t  a  NJ  07605,  or  call  the  24-hour  club  phone. 
(201J-592-1579,  to  request  an  information  package.  (Photo  of  Hank  Goldman  WA20VG  by 
Larry  Mulvehill  WB2ZPI,  Cold  Spring  NY.) 
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Nothing  else  known  to  man  will 
start  it. 

The  purpose  of  the  van  was  to 
provide  a  work  area  for  me  while 
I  was  traveling  to  club  meetings 
and  on  business  trips.  The  van 
bounces  so  badly  that  It  Is  use- 
less for  this.  The  shocks  rattle, 
the  thing  falls  apart  faster  than 
a  team  of  ours  can  put  It  back  to- 
gether. It  is  a  disaster 

Compare  that  to  the  Mazda 
RX-7  which  goes  like  spit,  has 
caused  virtually  no  problems, 
does  not  bounce  or  rattle,  and 
gives  us  almost  twice  the  gas 
mileage.  It  does  not  have  quite 
the  room  of  the  van  and  seats 
two  instead  of  ten,  admittedly.  It 
does  not  have  room  to  mount  a 
typewriter,  but  then  what  good 
Is  a  typewriter  if  one  can't  hit  the 
right  keys  because  it  is  bounc- 
ing around  so  much?  The  Chry- 
sler reaction  to  my  problems 
has  mainly  been  one  of  it  being 
my  fault  for  buying  the  car,  not 
any  serious  effort  to  see  what 


they  can  do  to  solve  the  prob- 
lems. 

Much  has  been  written  about 
the  problem  of  productivity,  but 

the  basic  reasons  for  It  are  still 
untouched,  I  think  that  Ameri- 
can firms  could  compete  with 
the  Japanese  if  we  had  just  two 
major  changes.  One  would  be  a 
tax  change  which  would  encour- 
age automation  and  moderniza- 
tion. The  other  change  needed  is 
some  sort  of  enormous  growth 
In  the  number  of  hams  In 
America  so  we  would  again  be 
competitive  technologically. 

When  I  bring  up  growth  of 
amateur  radio,  I'm  no  longer 
thinking  In  terms  of  trying  to  get 
back  to  the  11%  growth  we  had 
before  Incentive  Licensing  was 
proposed  in  1963,  when  we  went 
to  a  negative  growth.  We're  over 
one  million  technicians  and  en* 
gineers  behind  where  we  should 
be  and  we  desperately  need  to 
play  catch-up. 

The   future   Is   electronic, 


whether  you  are  looking  at  com- 
puter, entertainment,  communi- 
cations, or  automation.  We're 
heading  into  an  era  of  satellite 
communications  which  will 
reach  right  down  to  every  office 
and  home.  We're  looking  at 
more  and  more  of  our  home  and 
office  equipment  going  elec- 
tronic. Just  a  few  weeks  ago  I 
saw  the  prototype  of  a  micropro- 
cessor controlled  ski  binding. 
We're  going  to  have  to  adjust  to 
electronics  playing  an  impor- 
tant role  in  our  life  over  the  next 
twenty  years  and  that  means 
that  we  must  have  the  engineers 
and  technicians  to  design,  build, 
install,  operate,  and  service  all 
of  this  stuff. 

In  that  light  we  don't  need  a 
10%  growth,  we  need  a  50%  to 
100%  ham  growth  for  a  few 
years.  Whether  this  is  some- 
thing which  can  be  done  under 
the  present  regulations  or  not,  I 
don't  know.  It  may  be  that  Radio 
Shack  can  help.  It  may  be  that 


Well .  . ,  I  Can  Dream,  Can't  I? 


by  Bandel  Lmn  K4PP 


"We  were  just  driving  by  and  noticed  how  low  your  antenna  is!  is  it  all  right  if 
we  put  it  up  200  feet. ,  Just  for  kicks?" 


an  aggressive  approach  by  ham 
clubs,  Invading  our  high 
schools,  will  do  the  job.  We  may 
need  every  attack  we  can  think 
of , , .  but  somehow  we  must  get 
growth  of  amateur  radio  if  we 
don't  want  to  see  our  Industries 
fall  further  and  further  behind. 

250,000  NEW  HAMS? 

The  fantastic  success  Tufts 
Electronics  has  had  in  get- 
ting new  hams  licensed  gave 
me  an  idea.  First,  let  me  explain 
that  Tufts  took  a  back  part  of 
the  store  and  set  up  an  area 
where  Novice  classes  could  be 
held.  The  classes  have  been 
gaining  in  popularity  and  the 
graduation  of  about  90%  into  li- 
censed hams  has  been  experi- 
enced. 

One  minor  note,  Tufts  con- 
tacted the  League  for  help  in 
getting  an  outside  ham  to  come 
In  and  give  the  Novice  license 
exams.  The  chap  they  recom- 
mended was  contacted  and  my 
understanding  Is  that  he  re- 
fused to  give  the  exams  except 
for  $5  each. .  .however,  for  that 
price  he  guaranteed  that  every- 
one would  pass. .  .presumably 
even  if  he  had  to  help  them  do 
the  test. 

At  any  rate,  the  idea  that 
came  to  me  one  morning  was  to 
try  to  interest  Radio  Shack  in 
setting  up  ham  classes  in  all  of 
their  5,000  company-owned 
stores.  If  they  were  to  set  up  to 
handle  ten  to  twenty  people,  It 
would  not  take  a  lot  of  room,  and 
would  have  a  large  number  of 
benefits  to  Radio  Shack. .  .and 
obviously  to  amateur  radio,  too. 

If  these  stores  only  provided 
50  Novices  per  year,  this  would 
be  a  total  of  250,000  new  hams 
per  yean  At  that  rate  we  might 
catch  up  with  Japan  in  engi- 
neers and  technicians  within 
five  years  and  have  a  chance  at 
getting  back  the  technological 
ball  in  electronics. 

The  plan  would  be  for  the 
classes  to  run  for  ten  weeks, 
with  class  time  spent  mostly  In 
teaching  the  students  the  the- 
ory they  will  need  for  the  Novice 
ticket  and  as  a  foundation  for 
the  General  ticket  later  onP  They 
would  also  be  taught  the  rules 
and  regulations,  plus  all  sorts  of 
background  about  amateur 
radio  which  they  will  need  as 
amateurs.  The  teaching  would 
be  largely  by  way  of  video  tapes 
which  1  would  provide.  I'm  set  up 
to  make  tapes  now  and  have  the 
experience  of  our  audio  cas- 
settes on  Novice  exams. 
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®  KENWOOD 

.  .  .  twirrxetter  in  amateur  riuiiti 


TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


, ,  .pact setter  in  amateur  radio 


Hand-shack. 


Synthesized, 
big  LCD, 
10  memories, 
scanning,  DTMF 

Touch-Tone  ? 

TR- 


»ut  a  ham  shack  in  your  hand.  The  TR-2400 
3  the  ideal  hand-held  for  2  meters  FM.  It 
eatures  a  large  LCD  readout  that  can  be 
Bad  in  direct  sunlight  or  in  the  dark,  5-kHz- 
tep  PLL  synthesized  operation.  10-channel 
lemory,  scanning,  and  16-button  autopatch 
'TMF  encoder. 

R-2400  FEATURES' 

Large  LCD  digital  readout 
Readable  «r>  direct  sunlight  (better  than  LEDs). 
Readable  m  the  dark  {with  lamp  switch)  Virtually 
no  current  drain  (much  less  than  LEDs)  and  c 
play  stays  on.  Rugged  and  dependable  in  hot  or 
cold  temperature  ranges.  Shows  receive  and  trans- 
mit frequencies  and  memory  channel. 

5-kH2-step  frequency  selection 

PLL  synthesized  keyboard  channel  selection  sys- 

tern    No  "5  up"  switch  needed.  Selects  from 

144.000  to  14  7.995  MHz. 

UP/DOWN  manual  scan 

Single  or  fast  continuous  5-kHz  steps  from  143,900 
to  148.495  MHz  for  Amateur  and  MARS  or  CAP 
simplex  or  repeater  operation. 

10  memories 

Retained  with  battery  backup  (only  2.0  mA).  -M0* 

memory  may  be  used  to  shift  the  transmit  frequency 
any  desired  amount  to  operate  on  repeaters  with 
nonstandard  spiit  frequencies, 

Built-in  autopatch  DTMF  (Touch-Tone  }  encoder 
Uses  ail  16  buttons  of  keyboard  while  transmitting 


CONVENIENT  TOP  CONTROLS 


Automatic  memory  scan 

Checks  all  10  memory  channels.  Programmable 
o  lock  automatically  on  either  BUSY  (signal  pres- 
ent) or  OPEN  (no  signal)  channels. 

iubtone  switch 

activates  subaudibie  tone  encoder  (not  Kenwood- 
upplied). 


Repeater  or  simplex  operation 

Convenient  mode  switch  shifts  transmit  frequency 
+600  kHz  or  -600  kHz  or  to  the  frequency  stored 
in  *MO*  memory. 

Reverse  operation 

Push-button  switch  shifts  receiver  to  transmrl  fre- 
quency and  transmitter  to  receive  frequency 

Extended  operating  time 

With  LCD  and  overall  low-current  circuit  design, 
Only  draws  about  26  mA  squelched  receive  and 
500  mA  ifansmit  (at  1.5  W  RF  output),  for  longer 
operating  time  between  charges. 

*  Two  lock  switches 

Prevent  accidental  frequency  change  and  acci- 
dental transmission. 

BNC  antenna  connector 

Easy  to  connect  external  antenna 

LCD  "arrow"  indicators 

Show  mOH  AIR,"  *MfT  (memory  recall),  'BATF 
(battery  status),  and  TAMP*  switch  on, 

High-impact  case  and  zinc  die-cast  frame 
Extremely  rugged  with  antenna  counterpoise 

External  PTT  microphone  and  earphone  connectors 
Easily  accessible  on  «ght  side  of  transceiver. 

Compact  and  lightweight 

Only  2-13/16  inches  wide,  7-9/16  inches  high,  and 
1-7/8  inches  deep.  Weighs  only  1.62  pounds  (In 
eluding  antenna,  battery,  and  hand  strap). 

Microphone  PTT  and  audio  terminals 
Charger  terminal 
Earphone  Jack 

STANDARD  ACCESSORIES  INCLUDED: 

*  Flexible  rubberized  antenna  with  BNC  connector 

*  Heavy-duty  (450-mAhj  NiCd  battery  pack 
External-standby  <PTT}  plug 
AC  charger  *  External-microphone  plug 
Hand  strap  *    Earphone 

NOTE:  Price,  specifications  subtect  to  change  with- 
out notice  and  obligation 


OPTIONAL  ACCESSORIES: 

•  ST-1  base  stand  (shown)  which  provides  1.5- 
hour  quick  charge,  4-pin  connector  for  dynamic 
microphone,  and  SO-239  antenna  connector 

•  BC-5  DC  quick  charger  (1.5  to  2.0  hours* 

•  5MC-24  speaker^  micro  phone 

•  LH-l  deluxe  leather  case  (top-grain  cowhide) 

•  PQ-24  extra  battery  pack  wit n  charger  adapter 

•  BH-1  belt  hook 
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The  Morse  code  would  be 
taught  mostly  via  audio  cas- 
settes,,.and  we  do  have  the 
best  series  for  that  yet  produced 
by  anyone.  The  study  manual 
would  also  be  available  from  73 
.  i  ,one  of  the  few  study  man- 
uals which  stresses  under* 
standing  the  basics  instead  of 
just  memorizing  questions  and 
answers. 

New  hams  need  to  have  some 
background  in  how  to  operate, 
how  to  tune  a  rig,  what  swr  is 
and  how  to  use  an  swr  meter, 
etc.  They  should  know  about  DX 
and  how  to  work  It... under 
stand  about  contests  and  the 
many  other  phases  of  amateur 
radio  such  as  RTTYP  SSTV,  FAX, 
microwaves,  repeaters,  and  so 
on.  These  are  a  natural  for  video 
tape.  This  would  make  the 
courses  both  Interesting  and  In- 
formative, providing  constant 
lifts  of  enthusiasm  for  the  hope- 
fuls, it  can  get  very  discouraging 
at  times,  so  one  has  to  remem- 
ber that  these  classes  are  show 
business. 

The  exams  and  help  with 
questions  could  be  provided  by 
nearby  ham  clubs. 

The  course  should  not  be 
given  free  since  that  encour- 
ages people  to  drop  out  when 
some  conflict  makes  them  miss 
one  class.  I  suggest  a  charge  of 
$50  to  cover  the  costs  of  the 
space,  the  code  tapes,  the  study 
manual,  a  code  practice  key  and 
buzzer,  and  the  use  of  the  video 
tapes,  This  would  bring  In  at 
least  S12.5M  for  Radio  Shack  at 
the  250.000  Novice  level. 

A  side  benefit  to  Radio  Shack 
would  be  the  generation  of  a 
bunch  of  new  customers  who 
are  used  to  coming  to  their 
stores,  if  they  put  out  a  Novice 
rig  at,  say,  $350,  they  would  be 
able  to  generate  another  $85M 
or  so  in  sales,  bringing  the 
whole  project  up  to  around 
$100M. 

As  long  as  the  computer  sales 
don't  falter  In  their  growth,  Tan- 
dy will  continue  to  have  a 
healthy  stock  price.  But  per- 
haps, In  view  of  the  softness  of 
the  product  through  their  lack  of 
adequate  software  and  with  the 
impending  invasion  from  Japan, 
It  might  just  be  prudent  for  Tan* 
dy  to  have  a  new  project  in  the 
wings  which  can  keep  profits 
growing  In  case  the  computer 
line  falters. 

Radio  Shack  has  tried  several 
other  fields  for  possible  devel- 
opment into  major  consumer 
sales,    but   they   have   fallen 


through.  Perhaps  ham  radio  Is 
one  which  would  click.  Between 
the  ham  clubs  and  local  adver* 
tising  and  promotion  to  get  in 
high  school  students,  I  think 
that  250,000  per  year  is  not  a  dif- 
ficult goal  for  such  a  program. 
That  would  only  require  one 
evening  per  week  for  the  stores. 
Two  evenings  a  week,  average, 
would  bring  out  500,000  new 
hams  a  year.  We  might  have  to 
get  real  busy  and  develop  some 
of  the  plans  for  coping  with  that 
number  of  hams  if  that  came 
about. 

Despite  the  seeming  crowds 
on  our  ham  bands  today,  the 
technical  developments  we  see 
immediately  ahead  would  en- 
able us  to  cope  with  at  least  ten 
times  as  many  hams  as  we  have 
right  now.  It  would  be  one  of  the 
best  things  to  ever  happen  to 
amateur  radio. 

The  classes  would  help  to 
focus  the  attention  of  our  coun- 
try on  the  need  for  amateurs  as 
a  way  to  regain  our  lead  in  elec- 
tronic technology . . .  making 
ham  radio  and  Radio  Shack  the 
heros.  Perhaps  in  five  to  ten 
years  the  damage  done  by  "In- 
centive Licensing"  can  be  un- 
done. 

VIVA  ARRL 

Every  now  and  then  I  meet  a 
ham  who  really  believes  that  I 
am  anti-League.  Gracious,  noth- 
ing could  be  further  from  the 
truth!  I  have  long  been  a  stead* 
fast  and  loyal  supporter  of  this 
organization  which  Is  devoted  to 
the  relaying  of  messages  by 
amateur  radio.  Indeed,  where 
would  our  country  be  without 
this  free  message  service? 

Oht  I  must  admit  to  a  bit  of 
pique  when  some  of  the  ideas 
which  I  have  suggested  to  the 
League  have  been  given  short 
shrift.  But  these  Ideas  were  only 
for  the  purpose  of  improving 
their  image  and  bringing  more 
glory  to  amateur  radio.  For  in- 
stance, I  can  only  ascribe  the 
refusal  to  Institute  the  Singing 
Hamgram  to  the  classical  Not- 
Invented-Here  mentality. 

It  stands  to  reason  that  if 
amateur  radio  relaying  is  ever 
going  to  be  successful  it  is  go- 
ing to  have  to  take  cognizance 
of  the  competition  and  meet  It 
with  similar  or  better  services. 
Older-timers  will  remember  the 
triumphs  of  the  past.  What  old- 
time  ARRL  member  Isn't  moved 
to  tears  over  the  memory  of  the 
Postal  Telegraph  being  forced 
out  of  business?  I've  got  my 


40-year  membership  pin  and  I'm 
pulling  for  us  to  topple  Western 
Union.  We've  got  "em  on  the 
ropes,  but  we  must  keep  up  the 
pressure. 

As  an  answer  to  those  men- 
tally retarded  Illiterates  who  In- 
sist that  I  am  not  100%  pro- 
ARRLt  I  pledge  to  find  some- 
thing positive  to  say  about  the 
organization.  After  looking  over 
the  situation  carefully,  I  believe 
that  I  will  be  able  to  come  up 
with  a  very  positive  statement 
along  In  June  or  July,  This  will 
take  some  research  on  my  part, 
but  it  will  be  worth  mBty  minute 
of  it  If  I  can  counter  the  calumny 
which  has  been  spread  by  peo- 
ple who  are  trying  to  hurt  73 
Magazine, 

AFRICAN  POWER 

While  It  sure  would  be  nice  to 
both  perk  up  the  action  In  the 
African  countries  with  more 
hamming  and  to  know  that  ama- 
teur radio  is  doing  its  thing  for 
these  countries  by  providing 
them  with  a  reservoir  of  young 
hams  who  can  then  go  on  to  be- 
ing engineers  and  technicians 
. .  .much  as  was  done  In  Jordan, 
there  are  some  special  prob- 
lems facing  most  African  coun- 
tries which  have  to  be  taken  into 
consideration. 

It  is  a  fact  that  most  African 
countries  are  paying  heavily  for 
their  technical  work  to  oe  done, 
They  have  to  import  European 
engineers  and  technicians  at 
substantially  higher  salaries 
than  would  have  to  be  paid  for 
citizens.  In  many  cases,  where 
the  country  floes  to  the  expense 
of  sending  its  own  citizens  to 
the  US  or  Europe  for  technical 
training,  these  people  remain 
abroad  since  their  opportunities 
are  far  better  there  than  at 
home. 

Amateur  radio  could  solve  a 
lot  of  that  problem  for  these 
countries,  it  it  were  given  a 
chance,  The  country  would  have 
to  support  the  establishment  of 
ham  stations  and  ham  study 
groups  within  their  youth  clubs. 
They  would  have,  as  did  Jordan, 
to  set  up  some  people  to  make 
the  rounds  of  these  clubs  and 
provide  the  technical  training 
needed. 

My  friends  in  these  countries 
assure  me  that  there  are  teen- 
agers in  these  countries  with 
brains  and  the  drive  to  go  far  in 
electronics,  If  only  a  ham  pro- 
gram could  be  instituted.  There 
is  no  shortage  of  the  raw  materl- 

Continued  on  page  102 
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K>  Options  Guaranteed  to  Make  the  Extremely 
Popular  2 A  and  2 AT  Even  More  Popular! 


ICOM 


CONTESTS 


Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Afco  N  J  08004 


ARRL  INTERNATIONAL 
DX  CONTEST— PHONE 

0000  GMT  March  7  to 
2400  GMT  March  8 

The  ARHL-sponsored  contest 
is  open  to  all  amateurs  world- 
wide. Note  that  the  basic  con- 
test format  has  been  returned  to 
that  of  1979r  with  WAAE  stations 
working  the  world  and  every- 
body else  working  W/VE  sta- 
tions only.  The  changes  to 
single-band  categories  and  the 
expanded  awards  program 
proved  very  popular  and  remain 


unchanged.  Use  all  bands,  1 ,8  to 
30  MHz, 

Operating  categories  include 
single  operator  allband  and 
single-band;  multi-operator 
single  transmitter  or  multi-trans- 
mitter; QRP  single  transmitter 
only  with  10  Watts  input  or  less 
(5  Watts  output  or  less). 

Your  callsign  must  indicate 
your  DXCC  country  (KL7XYZ/2  in 
NJ,  FG0AAA/F3  on  St,  Martin, 
etc.).  One  operator  may  not  use 
more  than  one  cailsign  from  any 
given  location  during  the  con- 
test period.  The  same  station 
may  be  worked  only  once  per 
band.  No  crossmode,  cross- 
band,  or  repeater  contacts. 
Aeronautical  and  maritime 
mobile  stations  outside  the  USA 
and  Canada  may  be  worked  for 
QSO  credit  only  by  W/VE  sta- 
tions. AN  transmitters  and  re- 
ceivers must  be  located  within  a 
500- meter-diameter  circle,  ex- 
cluding directly-connected 
antennas.  This  prohibits  the  use 
of  remote  receiving  installa- 
tions. However,  mufti-operator 


CALENDAR 


Mar  7-0 
Mar  7-8 
Mar  14 
Mar  14 
Mar  14*15 
Mar  14-1$ 
Mar  14-15 
Mar  21-22 
Mar  21-22 
Mar  21  22 
Mar  21-23 
Mar  28-29 
Mar  28-29 
Mar  28-29 
Mar  28-29 
Apr  18-19 
Apr  18-20 
Apr  25-26 
May  10 
May  23*24 
Aug  8-9 
Sep  12-13 
Sep  12-13 
Sep  12-14 
Sep  26 
Nov  8 
Nov  14-15 
Dec  26-31 


1981  SSTV  Contest 

ARRL  DX  Contest— Phone 

Boy  Scout  Exhibition  Station 

DARC  Corona  1 0-meter  RTTY  Contest 

OCWA  QSO  Party- Phone 

ERAA  QSO  Party 

South  Carolina  QSO  Party 

Bermuda  Contest 

CARF  Phone  Commonwealth  Contest 

Tennessee  QSO  Party 

RARTG  Spring  RTTY  Contest 

Spring  VHF  QSO  Party 

CQ  World  Wide  WPX— SSB 

YL  ISSB  QSO  Party— CW 

NA/SA  RTTY  Flash 

YL  ISSB  QSO  Party— Phone 

QRP  QSO  Party 

Helvetia  Contest 

DARC  Corona  10-Meter  RTTY  Contest 

Europe  and  Africa  Giant  RTTY  Flash 

European  DX  Contest— CW 

European  DX  Contest— Phone 

G-QRP-Club  CW  Activity  Weekend 

Washington  State  QSO  Party 

DARC  Corona  10-Meter  RTTY  Contest 

DARC  Corona  10-Meter  RTTY  Contest 

European  DX  Contest— RTTY 

G-QRP-Club  Winter  Sports 


stations  may  use  spotting  nets 
for  multiplier  hunting  only. 

EXCHANGE 

W/VE  stations  (includes  48 
contiguous  United  States  and 
does  not  Include  Canadian 
islands  of  St.  Paul  and  Sable) 
send  RS  and  state/province.  DX 
stations  send  RS  and  transmit* 
ting  power  as  a  3-digit  number. 

SCORING 

W/VE  stations  count  3  points 
per  DX  QSO,  The  multiplier  is  the 
sum  of  DXCC  countries  (except 
US  and  Canada)  worked  per 
band.  DX  stations  score  3  points 
per  W/VE  QSO.  The  multiplier  is 
the  US  states  {except  KL7  and 
KH6)  and  VE1*7,  VO,  and 
VE8/VY1  worked  per  band.  Max* 
imum  of  57  per  band.  Final  score 
is  total  QSO  points  times  the 
total  multiplier. 

AWARDS 

Various  plaques  and  certifi- 
cates to  top  scorers.  Certificates 
to  each  DX  entrant  making  more 
than  500  OSOs.  ARRL-af filiated 
clubs  compete  for  gavels  on 
three  levels:  unlimited,  medium, 
and  local  clubs.  Details  should 
have  appeared  in  the  January, 
1981,  QST. 

ENTRIES: 

All  entrants  are  encouraged  to 
use  forms  available  from  ARRL 
(include  an  SASE  or  one  IRC), 
Logs  should  indicate  times  in 
GMT,  bands,  calls,  and  ex- 
changes, Multipliers  should  be 
clearly  marked  in  the  log  the  first 
time  worked.  Entries  with  more 
than  500  QSOs  must  include 
cross-check  sheets.  All  opera- 
tors of  multi-operator  stations 
must  be  listed.  Entries  must  be 
postmarked  by  April  7, 1981.  and 

addressed  to  ARRL,  225  Main 
Street,  Newington  CT  061 1 1.  Any 

entries  received  after  mid^July 
may  not  make  QST  listings. 
Usual  entry  conditions  and  dis- 
qualification criteria, 

BOY  SCOUT 
EXHIBITION  STATION 

The  Playground  Amateur 
Radio  Club  (PARC)  of  Fort 
Walton  Beach,  Florida,  will 
operate  a  special  event  station 
at  the  1961  Boy  Scouts  of 
America  Choc  taw  hatchee  Dis- 
trict Scout  Exhibition.  PARC 
members  will  operate  station 
WB4SFU  (Scouts  For  Unity) 
from  0000  to  2400  GMT  on 
March  14, 1981.  The  station  will 
be  operating  on  14290,  21370, 


and  28600  kHz  on  SSB.  A  special 
commemorative  QSL  card  will 
be  sent  to  those  who  QSL  with 
an  SASE.  The  OSL  manager  is 
PARC,  c/o  Joe  Gtangrosso 
WD4JZG,  PO  Box  3075,  Fort 
Walton  Beach  FL  32548. 

QCWA  QSO  PARTY- PHONE 

0001  GMT  March  14  to 
2400  GMT  March  15 

Contacts  with  the  same  sta- 
tion on  more  than  one  band  can 
be  scored  only  once.  Contacts 
made  with  "'captive"  stations, 
such  as  when  operating  in  local 
nets,  are  not  valid. 

EXCHANGE: 

QSO  number,  operator's 
name,  and  QCWA  chapter  iden- 
tification (official  number  or 
name).  Members  not  affiliated 
with  a  chapter  should  use  "AL" 
if  a  member  belongs  to  several 
chapters,  then  one  must  be 
chosen  and  used  for  the  QSO 
Party.  If  desired,  you  may  use 
one  chapter  for  the  CW  Party 
and  another  one  that  you  belong 
to  for  the  Phone  Party. 

FREQUENCIES: 

Any  authorized  amateur  fre- 
quency is  permissible.  The  fol- 
lowing suggested  frequencies 
have  been  selected  to  minimize 
interference  to  others: 

3900-3930,  7230-7260,  14280 
14310,  21350-21380,  28600- 
28630. 

SCORING: 

Each  contact  made  with 
another  QCWA  member  will 
count  as  a  single  point.  Add  up 
the  contacts  with  QCWA  mem- 
bers and  then  multiply  this  num- 
ber by  the  number  of  chapters 
represented. 

A  WARDS: 

Plaques  for  the  top  scorers; 
certificates  will  be  given  tor  the 
2nd  through  5th  runners  up. 
Standings  and  scores  will  be 
published  In  the  QCWA  NEWS, 
summer,  1981,  issue. 

ENTRIES: 

Logs  should  include  the  fol- 
lowing information:  time  (GMT), 
call,  QSO  numbers,  name,  chapi- 
ter number  or  name,  state  or 
country.  It  Is  the  responsibility 
of  each  contestant  to  provide  a 
Segible  log  (no  carbon  copies) 
and  to  list  all  claimed  contacts. 
The  total  contacts  for  each  page 
will  be  recorded  at  the  bottom  of 
each  page.  The  total  contacts 
for  the  Party  should  be  recorded 
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A  superb  frequency  counter 

is  frequently  not  counted- just  because 

it  doesn't  have  a  high  price-tag. 


The  truth  is,  our  8000B 
1  Gigahertz  is  an  excellent  counter.  In 
fact,  it's  preferred  by  many  engineers, 
technicians,  and  electronic  enthus- 
iasts. Not  a  single  competitor  on  the 
market  today  can  surpass  our  price/ 
performance  ratio. 

And  we've  deliberately  kept  our 
prices  down.  First,  we've  refused  to 
join  everybody  else  in  their  high  mark 
ups.  Instead  of  "charge  what  the  mar- 
ket will  bear, n  for  us  it's  "charge  a  fair 
price. "  Second,  we  sell  what  we  man- 
ufacture, directly  to  you.  So  extra 
costs  of  extra  steps  are  automatically 
eliminated  Third,  we  have  to  build  a 
lot  of  frequency  counters  to  meet  the 
demand  Because  we  do  sell  so  many, 
we  don't  have  to  charge  a  high  price  to 
make  a  profit. 

And  about  quality .  , . 
Sabtronics  frequency  counters  always 
have  the  most  innovative  features 
available.  For  example,  our  8000B 
1  Gigahertz  Frequency  Counter  has  a  10 
Megahertz  precision  crystal  timebase. 
But  most  important,  the  8000Br  using 
the  most  advanced  LSI  circuitry,  has  a 
guaranteed  sensitivity  of  30  millivolts 
up  to  1  Gigahertz,  with  20  millivolts 
typical  The  three-stage  differential 
amplifier  IC  makes  this  possible.  Al- 
together, the  8000B  uses  only  6  IC's, 
making  the  chance  of  failure  virtually 
nonexistent 


Three  selectable  gate  times  pro- 
vide the  measurement  speed  you  need 
—  and  greater  resolution.  The  resolu- 
tion is  fiirther  enhanced  by  our  count- 
ers 9-digit  display. 

Like  the  8000  B,  Sabtronics* 
8610B  is  a  high-quality  precision  fre- 
quency counter.  It  features  only  4  IC's, 
and  offers  a  frequency  range  up  to  600 
Megahertz. 

The  cases  of  both  counters  are 
high  strength  impact-resistant  ABS 
plastic.  Elegant  but  very  rugged 
Sabtronics  doesn't  believe  in  skimping 
on  the  high  quality  construction  that 
brings  excellent  performance.  But 
we're  not  about  to  charge  a  high  price 
just  because  we  could  get  it! 

Send  in  the  coupon  and  order 
your  new  frequency  counter  now. 
Credit  card  holders  may  call. 


BRIEF  SPECIFICATIONS: 

Frequency  Range:  10  Hz  to  1  GHz 
(Model  800GB),  10  Hz  to  600  MHz 
(Model  8610B);  Timebase: 
Frequency:  10  MHz,  Stability:  ±  1 
ppm  (20  to  40C°,  )f  Aging  Rate;  <  1 
ppm/year;  Sensitivity  (adjustable): 
Input  A<  15  m V  to  100  MHz,  Input  B 
<  30  mV,  100  MHz  to  1  GHz  (Model 
8000BX  <  30  mV,  100  MHz  to  600 
MHz  (Model  8610B);  Gate  Times:  .1 
see,  lsec,  10  sec;  Resolution:  0 J 
Hz  to  10MHz,  1  Hz  to  100  MHzf  10  Hz 
to  1  GHz;  Display:  9-digit  LED  0,4"; 
Power  Requirements:  4.5  to  6.5 
VDC  (4  C-cells)  or  optional  AC 
adapter;  Dimensions:  8W  wide  X  6-5" 
deep  X  3"  high  (203  X 165  X  76  mm), 
1.3  pounds  (590  g)  excluding  battery. 

Making  Performance  Affordable 


INTERNATIONAL  INC. 


j  Sabtronics  International,  Inc.,  5709  N,  50th  Street,  Tampa,  FL  33610,  (813)  623-2631 

I  Please  send  ma  the  lol'Owmg 
Model  60008  1  GHz  Frequency  Counler(s).  Assembled  @  Si 99  00  each  £ 


.Model  8610B600  MHi  Frequency  Caunterfs).  Assembled  @  $129  00  each 


Shipping  and  handling   $6  00  pef  unit*  S, 

10%  deposit  to?  C  O  D  orders    S. 

Florida  residents  add  4%  Sales  Tax  5. 

I  enclose  ~j  check    Q  money  order  {Allow  two  to  three  weeks  for  personal  checks  to  clear  ) 

Charge    □  Visa    rj  Master  Charge 

:  \: Exp  Daie 


Name 


Address 


.State 


■  

*U.S.  onJy.  Canada  |7  50.  overseas  air  mail  525.00 


ZIP 
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Food  for  thought. 

Our  new  Universal  Tone  Encoder  lends  it's  versatility  to 
all  tastes.  The  menu  includes  all  CTCSS,  as  well  as  Burst 
Tones,  Touch  Tones,  and  Test  Tones.  No  counter  or  test 
equipment  required  to  set  frequency -just  dial  it  in.  While 
traveling,  use  it  on  your  Amateur  transceiver  to  access  tone 
operated  systems,  or  in  your  service  van  to  check  out  your 
customers  repeaters;  also,  as  a  piece  of  test  equipment  to 
modulate  your  Service  Monitor 
or  signal  generator.  It  can 
even  operate  off  an 
internal  nine  volt 
battery,  and  is  available 
for  one  day  delivery, 
backed  by  our  one 
year  warranty. 

•  All  tones  in  Group  A  and  Group  B  are  included. 
Output  level  flat  to  within  L5db  over  entire  range  selected. 
Separate  level  adjust  pots  and  output  connections  for  each  tone 
Group. 

Immune  to  RF 

Powered  by  6-30vdc>  unregulated  at  8  ma. 
Low  impedance,  low  distortion,  adjustable  sinewave  output,  5v 
peak -to*  peak. 
Instant  start-up. 

Off  position  for  no  tone  output. 
Reverse  polarity  protection  built-in. 

Group  A 


67-0  XZ 

91.5ZZ 

118.8  2B 

156.7  5A 

71.9  XA 

94.8  ZA 

123.0  3Z 

1       162,2  5B 

74.4  WA 

97.4  ZB 

1274  3A 

167.9  6Z 

77.0  XB 

100.0  IZ       , 

131. 83B 

173.8  6 A 

79.7  SP 

103.5  1A 

136.5  4Z 

179.9  6B 

82.5  YZ        | 

107.2  IB 

141 .3  4A      | 

186.2  7Z 

85.4  YA 

110,9  22 

146.2  4B 

192.8  7A 

88.5  YB 

114.8  2A 

151.4  5Z 

203.5  Ml 

*  Frequency  accuracy,  ±  .  I  Hz  maximum  -  40°C  to  +  85°C 

*  Frequencies  to  250  Hz  available  on  special  order 

*  Continuous  tone 

Group  B 


TEST-TONES: 

TOUCH-TONES: 

BURST  TONES: 

600 

697     1209 

1600     1850     2150    2400 

1000 

770     1336 

1650     1900     2200     2450 

1500 

852     1477 

1700     1950    2250    25*K3 

2175 

941     1633 

1750    2000    2300    2550  . 

2805 

1800     2100    2350 

•  Frequency  accuracy,  ±  1  Hz  maximum  -  40°C  to  +  85*C 

•  Tone  length  approximately  300  ms.  May  be  lengthened, 
shortened  or  eliminated  by  changing  value  of  resistor 

Wired  and  tested:  $79.95 


*""15 


COMMUNICATIONS  SPECIALISTS 

426  West  Taft  Avenue,  Orange,  California  92667 
(800)  854-0547/  California:  (714)  998-3021 


master  ctojge 


at  the  top-right  of  the  first  page 
of  the  log.  Log  sheets  wilt  not  be 
returned.  Make  sure  you  have 
correct  postage  when  you  mail 
your  fogs.  Send  logs  no  later 
than  March  31 T 1981,  to:  Pelican 
Chapter  QCWA,  Arthur  M  Mon- 
sees  W4BK,  1407  48th  Avenue 
NE,  St.  Petersburg  FL  33703. 
Separate  logs  and  scores  must 


be  submitted  for  both  the  CW 
and  Phone  Parties.  The  decision 
of  the  Pelican  Chapter  of  QCWA 
will  be  final  with  respect  to 
scores  and  rules,  In  the  event  of 
errors  or  a  disagreement,  keep 
all  details  off  the  air  and  write 
either  the  Pelican  Chapter  or 
QCWA  Headquarters, 

Work  as  many  QCWA  mem- 


1981  INTERNATIONAL 
SSTV  CONTEST 


Saturday,  March  7,  1500  to  2300  GMT 
Sunday,  March  8,  1500  to  2400  GMT 


SPONSOR 
OBJECT 


:0LI:NCILS 


nxciiAMii; 


CREDITS 


HVTRIliS 


\VY  VR!)S 


73  Magazine,  Peterborough  NH  0345ft  USA 

To  exchange  SSTV  pictures  with  as  many 
stations  in  as  many  parts  of  the  world  as 
possible  during  the  contest  periods, 

All  amateur  frequencies  between  3.5  and 
29.7  MHz  where  SSTV  is  permitted 

Exchange  of  pictures  must  include  callsign, 
RST  report,  and  consecutive  contact  num- 
ber starting  with  001    FCC  rules  require  a 
verbal  exchange  of  callsigm  for  US  sta- 
tions. Do  not  include  the  contact  number 
m  the  verbal  exchange 

One  (1)  point  for  each  station  worked  A 
station  may  be  worked  once  on  each  band 

for  credit.  One  (1 )  point  for  each  US  state 
or  Canadian  province  worked.  Five  (5) 
points  for  each  country  worked   Five  (5) 
points  for  each  continent  worked.  Each 
Stale,  province,  country,  and  continent  may 
be  counted  only  once  for  credit   Total 
score  is  the  sum  of  all  credits. 

Activity  sheets  should  show  station  worked, 
stale  or  province,  country,  continent,  and 
band  [W.  40,  20,  15.  10)  Summary'sheets 
should  show  number  of  stations  worked, 

number  of  states  and  provinces  worked, 
number  of  countries  worked,  number  of 
continents  worked,  and  total  score,  Entries 
become  the  property  oi  the  contest  com- 
mittee Excessive  discrepancies  in  a  contest 
entry  may  cause  disqualification  Contest 
entries  must  be  postmarked  no  later  than 
April  30+ 1961   The  decisions  of  the  contest 
committee  are  final 

The  top  scorer  will  receive  a  certificate  and 
a  one  year  subscription  to  73  Magazine. 
Certificates  will  also  be  awarded  to  the  sta- 
tion working  the  most  countries  and  to  the 
station  working  the  most  continents. 


Send  all  entries  to: 

R    Brooks  Kendall  W1 J KF 

10  Stocker  St 

Saugus  MA  0190& 


or   David  Ingram  K4TWJ 

Eastwood  Village,  #1201  South 
Rte  11,  Box  499 
Birmingham  AL  35210 


bers  as  possible  and  apply  for 
the  several  Special  QCWA  Cer- 
tificates which  you  have  quali- 
fied for  in  the  QCWA  Parties: 
Worked  50  States,  Worked  60 
Chapters,  Worked  100  Mem* 
bers,  and  Worked  500  Members. 

DARC  CORONA  10-METER 
RTTY  CONTEST 

1100  to  1700  QMT  March  14 

This  is  the  first  of  four  tests 
during  the  year  sponsored  by 
the  DARC  eV  to  promote  RTTY 
activity  on  the  10-meter  band, 
Each  of  the  four  tests  is  scored 
separately.  Use  the  recommend- 
ed portions  of  the  10-meter  band. 

EXCHANGE: 
RSTr  QSO  number,  and  name. 

SCORING: 

Each  station  can  be  con- 
tacted  only  once.  Each  com- 
pleted two-way  RTTY  QSO  is 
worth  1  point.  Multipliers  in- 
clude the  WAE  and  DXCC  lists 
and  each  district  in  W/K,  VE/VO, 
and  VK.  The  final  score  is  the 
total  number  of  QSOs  times  the 
total  multiplier. 

AWARDS: 

Plaques  will  be  awarded  to 
the  leading  stations  in  each 
class  with  a  reasonable  score 
present.  Operating  classes  in* 
elude:  (1)  class-A  for  single  or 
multi-op  and  (2)  class-B  for  SWLs. 

ENTRIES: 

Logs  must  contain  name,  call, 
and  full  address  of  participant. 
Also  show  class*  times  in  GMT, 
exchange,  and  final  score. 
SWLs  apply  to  the  rules  accord- 
ingly. Logs  must  be  received 
within  30  days  after  each  test. 
Send  all  entries  to:  Klaus  K 
Zielski  DF7FB,  PO  Box  1147, 
D-6455  Erlensee,  West  Germany. 

The  other  contest  periods  are 
on  May  10,  September  26,  and 
November  8, 1961, 

SOUTH  CAROLINA  QSO  PARTY 

1700  GMT  March  14  to 

0500  GMT  March  15 

1500  to  2400  GMT  March  15 

The  QSO  party  is  again  spon- 
sored by  the  Colleton  County 

Contestors.  The  same  station 
may  be  worked  on  each  band 
and  mode.  SC  stations  may 
work  other  In-state  stations. 
Novice  and  Technician  stations 
must  sign  /N  or  ft  for  identifica- 
tion purposes, 

EXCHANGE: 
RSfT)  and   state,  province, 


country,  or  SC  county. 
SCORING: 

SC  stations  score  two  points 

per  QSO;  SC  Novice  and  Techm 
clans  score  five  points  per  QSO. 
Multiply  QSO  points  by  thenunv 
ber  of  SC  counties  +  states  + 
provinces  +  countries.  All 
others  score  two  points  for  each 
SC  contact,  five  points  if  with  a 
Novice  or  Technician  in  SC.  Mul- 
tiply total  QSO  points  by  the 
number  of  SC  counties  worked 
(46  max.). 

FREQUENCIES: 

PHONE-3900,  7260,  14300, 
21360,  28600,  50.110,  144.2  (sim- 
plex—no repeaters!). 

CW-1810,  3550.  371 0,  7050, 
7110,  14050,  21050,  21110, 
28050,  281 10. 

A  WARDS: 

Certificates  to  top-scoring 
station  in  each  SC  county,  state, 
province,  and  DX  country-  Also 
to  top-scoring  Novice  and  Tech- 
nician in  each  SC  county  and 
each  state, 

ENTRIES: 

Include  a  summary  sheet  with 
your  entry  showing  scoring  and 
other  information.  Mailing  dead- 
line is  April  18, 1981,  to:  Colleton 
County  Contestors,  c/o  Elliott 
Fan-ell,  Jr.  WA4YUU,  PO  Box 
994,  Walterboro  SC  29488,  In- 
clude a  targe  SASE  for  a  copy  of 
the  results. 

ERAA  QSO  PARTY 

1400  GMT  March  14  to 
0200  GMT  March  15 

The  Edison  Radio  Amateurs' 
Association  (ERAA)  WA8SVA  of 
southeastern  Michigan  will  host 
a  QSO  party  to  commemorate 
ERRA's  40th  anniversary.  Those 
wishing  to  participate  should 
exchange  signal  report  and 
state  with  the  ERAA  QSO  Party 
group.  Phone  operation  only; 
suggested  frequencies  are  3930. 
7240,  14300,  21400,  28800, 
146.52  simplex,  and  144.73/ 
U5.33  (ERRA  repeater).  The 
ERAA  QSO  Party  group  will  be 
operating  from  Thomas  Edison's 
first  power  station,  Station  A,  in 
historic  Greenfield  Village, 
Dearborn,  Michigan.  QSL  via 
WASSVA,  12806  Royal  Grand, 
Detroit  Ml  48239.  Participants 
will  receive  a  certificate  by 
enclosing  a  business-sized 
SASE, 

Continued  on  page  98 
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The  first  personal  computer 
for  under  $20(X  A 


The  Sinclair  ZX80. 
A  complete  computer- 
only  $199, 95  plus  $5.00  skipping. 

Now,  for  just  $199,95,  you  can  get  a 
complete,  powerful,  full-function  computer, 
matching  or  surpassing  other  personal 
computers  costing  several  times  more. 

It's  the  Sinclair  ZX80.  The  computer  that 
''Personal  Computer  World*'  gave  5  stars 
for  'excellent  value/ 

The  ZX80  cuts  away  computer  jargon 
and  mystique.  It  takes  you  straight  into 
BASIC,  the  most  common,  easy-to-use 
computer  language. 

You  simply  take  it  out  of  the  boxt  con- 
nect it  to  your  TV,  and  turn  it  on.  And  if 
you  want,  you  can  use  an  ordinary  cassette 
recorder  to  store  programs.  With  the  man- 
ual in  your  hand,  you'll  be  running  programs 
in  an  hour.  Within  a  week,  you'll  be  writing 
complex  programs  with  confidence. 

All  for  under  $200. 

Sophisticated  design  makes  the 
ZX80  easy  to  learn,  easy  to  use. 

We've  packed  the  conventional  computer 
onto  fewer,  more  powerful  LSI  chips— 
including  the  ZSOA  microprocessor,  the 
faster  version  of  the  famous  Z8(h  This 
makes  the  ZX80  the  world's  first  truly  port- 
able computer  (6Wr  x  8T/2"  x  Vht}  and  a  mere 
12  oz.).  The  ZX80  also  features  a  touch 
sensitive,  wipe-clean  keyboard  and  a 
32 -character  by  24-line  display. 

Yet,  with  all  this  power,  the  ZX80  is  easy 
to  use,  even  for  beginners. 


Your  course  in  computing. 

The  ZX80  comes  complete  with  its  own 
128-page  guide  to  computing.  The  manual 
is  perfect  for  both  novice  and  expert.  For 
every  chapter  of  theory,  there's  a  chapter 
of  practice.  So  you  learn  by  doing— not  just 
by  reading,  It  makes  learning  easy,  exciting 
and  enjoyable. 

You'll  also  receive  a  catalog  packed  with 
items  that  can  make  your  ZX80  even  more 
useful.  Including  27  program  cassettes, 
from  games  and  home  budgeting  for  just 
$6*95,  to  Sinclair's  unique  Computer  Learning 
Lab,  And  books,  hardware  options  and 
other  accessories. 

ZXSO's  advanced  design  features. 

Sinclair's  4K  integer  BASIC  has  perfor- 
mance features  you'd  expect  only  on  much 
larger  and  more  expensive  computers, 
■  Unique  'one  touch'  entry.  Key  words 

(RUN,  PRINT  LIST,  etc.)  have  their 

own  single-key  entry  to  reduce  typing 

and  save  memory  space. 


■  Automatic 
error  detection. 
A  cursor  identifies  errors 
immediately  to  prevent  entering 
programs  with  faults, 

■  Powerful  text  editing  facilities. 

■  Also  programmable  in  machine  code, 

■  Excellent  string  handling  capability— up 
to  26  string  variables  of  any  length. 

■  Graphics,  with  22  standard  symbols. 

■  Built-in  random  number  generator  for 
games  and  simulations, 

Sinclair's  BASIC  places  no  arbitrary  re- 
strictions on  you— with  many  other  flexible 
features,  such  as  variable  names  of  any 
length. 

And  the  computer  that  can  do  so  much 
for  you  now  will  do  even  more  in  the  fu- 
ture. Options  will  include  expansion  of  IK 
user  memory  to  16K,  a  plug-in  SK  floating- 
point BASIC  chip,  applications  software, 
and  other  peripherals. 

Order  your  ZX80  now! 

The  ZX80  is  available  only  by  mail  from 
Sinclair,  a  leading  manufacturer  of  con- 
sumer electronics  worldwide. 

To  order  by  mail,  use  the  coupon  below. 
But  for  fastest  delivery,  order  by  phone 
and  charge  to  your  Master  Charge  or  VISA. 
The  ZX80  is  backed  by  a  30-day  money- 
back  guarantee,  a  90-day  limited  warranty 
with  a  national  service-by-mail  facility,  and 
extended  service  contracts  are  available  for 
a  minimal  charge. 


Price  includes  TV  and  cassette  connectors, 
AC  adaptor,  and  128-page  manual. 

All  you  need  to  use  your  ZX80  is  a  standard  TV 
(color  or  black  and  white).  The  ZX80  conies  complete 
with  connectors  that  easily  hook  up  to  the  antenna 
terminals  of  your  TV.  AJso  included  is  a  connector  for 
a  portable  cassette  recorder,  if  yoLi  choose  to  store 
programs.  [Yon  use  an  ordinary  blank  cassette.) 


The  ZX80  is  a  iamily  learning  aid.  Children  10  and 
above  will  quickly  understand  the  principles  of 
computing— and  have  fun  learning. 

Master  Charge  or  VISA  orders  call: 

(203)  265-9171.  We'll  refund  the  cost  of  your  call. 
Information:  General  and  technical— (617) 
367-1988,  367-1909,  367-1898,  367-2555. 
Phones  open  Monday- Friday  from  8  AM  to 
8  PM  EST, 


Sinclair  Research  Ltd.,  475  Main  St.P 
P.O.  Box  3027,  Wallingford,  CT  06492. 


To:  Sinclair  Research  Ltd,,  475  Main  St,  P.O.  Box  3027,  Wallingford,  CT  06492, 

Please  send  me ZX80  personal  computer(s)  at  $199.95*  each  (US  dollars),  plus  $5 

shipping.  (Your  ZX8G  may  be  tax  deductible.) 

( enclose  a  check/money  order  payable  to  Sinclair  Research  Ltd.  for  % 


Name. 


Address. 

City 


State 


Zip 


Occupation: 


Age: 


Intended  use  of  ZX30: 


L 


Have  you  ever  used  a  computer?  □  Yes  D  No.  *For  Conn,  deliveries,  add  sales  tax, 

Do  you  own  another  personal  computer?  □  Yes  □  No.  TH-3-1 
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ITO  TEN-TEC 
OMNI-C  9  Band  Transceiver* HERCULES  Solid-State  KW  Linear 


TEN-TEC  SUPER  RIG  IS  READY.  For  every  band,  every  band 
condition.  With  the  latest  in  solid-state  hf  technology,  the  latest 
In  features.  To  make  communications  easier,  more  reliable  — 


OMNI-C 


The  new  model  in  this  famous  series.  With  new  coverage  and  new  features 
to  make  it  better  than  ever! 

All  9  HF  Bands.  From  160  through  10  meters,  including  the  new  10,  13 

and  24.5  MHz  bands.  Coverage  you  can  live  with— for  years  and  years* 

3-Modet  2-Range  Offset  Tuning.  Offset  the  receiver  section  or  the 
transmitter  section  or  the  entire  transceiver!  In  2  ranges:  ±500  Hz  or  ±4 
kHz.  For  complete  flexibility  in  fine  tuning,  a  DX  work,  or  net  operations. 

Seven  Response  Curves.  Four  for  SSB,  three  for  CW.  With  new 
switching  to  select  the  standard  2.4  kHz  filter,  optional  L8  kHz  SSB  fitter. 
500  Hz  or  250  Hz  CW  fillers,  and  standard  450  and  150  Hz  CW  active 
audio  filters.  Up  to  16  poles  of  M  filtering  plus  audio  filtering  to  handle  any 
situation. 

BullMn  Notch  Filter  and  Noise  Blanker.  Notch  is  variable  From  200 
Hz  to  3.5  kHz  with  a  depth  of  more  than  50  dB.  New  noise  blanker  reduces 
ignition  and  fine  noise.  Both  standard  equipment 

44  Hang"  AGC.  New.  smoother  operation. 

Super  Specs.  Optimized  sensitivity— a  balance  between  dynamic  range 
and  sensitivity  (2  j*V  on  160  to  0.3  ^tV  on  10  meters}  Greaier  dynamic 
range;  better  than  90  dB.  And  a  PIN  diode  switchable  18  dB  attenuator, 
200  watts  input  on  all  bandsl  100%  duty  cycle  on  all  bands  for  up  to  20 
minutes. 

Super  Convenient.  Built-in  VOX  with  3  up-front  controls,  BufJr-fn  PTT 
control  at  front  and  rear  jacks.  Bulk-In  Zero-Beat  switch  puts  you  on  exact 
frequency.  Bwk-In  Adjustable  Sidetone  with  variable  pitch  and  level. 
Adjustable  ALC  for  full  control  from  low  power  to  full  output.  2-Speed 
Break-In,  fast  or  slow  speeds  to  fit  operating  conditions,  Buik-In  Speaker 
eliminates  desk  clutter.  Automatic  Sideband  Selection  —  reversible. 

Super  Design.  AH  Solid-Stale  and  Broadbanded—hom  the  pioneer, 
Ten-Tec.  Modular  plug-in  circuit  boards-  Functional  Styhng  with  convenient 
controls,  full  shielding,  easy-to-use  size  (534*h  x  14  Vw  x  14"d). 

Super  Hercules  Companion,  Styled  to  match,  plus  separate  receiving 
antenna  capability,  plus  transceiver  front  panel  control  of  linear' s 
bandswitching  (one  knob  does  it  afl). 

Full  Accessory  Line  including  filters,  remote  VFO.  power  supplies, 
keyers.  microphones*  speech  processors,  antenna  tuners— all  in  matching 
color. 

Model  546  OMNI-Serles  C. . . .  $1289 


HERCULES 

Amateur  Radio's  first  full  break-in  sofid -state  kW  linear  amplifier  With  the 
reliability  you'd  expect  from  the  pioneer  in  high -power  solid-state 
technobgy — TEN-TEG 

All  Solid-Stale  No  tubes.  Instead.  HERCULES  uses  two  500-watt  push-pull 
solid-state  amplifier  modules  with  an  output  combiner.  Super  solid 

Broadband  Design.  No  knobs,  no  tuning.  From  the  pioneer,  TEN-TEG  For 
fast,  effortless  changing  of  bands.  Super  easy. 

Automatic  Bandswitching  when  used  with  OMNI  (the  OMNI  bandswitch 
also  controls  HERCULES  bandswitching  through  a  motor  driven  stepping 
switch).  Super  convenient 

Full  Break- In.  HERCULES  puts  the  conversation  back  into  high  power  CW 
operation— you  can  hear  between  every  character  you  send 

Full  Coverage.  160  through  15  meters  plus  four  "  AlBC  positions  far  10-meter 
conversion  by  owner  and  future  band  additions. 

Full  Gallon.  1000  watts  input  on  all  bands,  600  watts  output,  typical  Built-in 
forced-air  cooing  Driving  power  50  watts,  typical  Adjustable  negative  ALC 
voltage.  100%  duty  cyck  for  SSB  voice  modulation;  50%  duty  cycle  for 
CW/RTTY  (keydown  time:  5  minutes  max)  Continuous  earner  operation  at 
reduced  output 

Full  Protection.  Six  LED  status  indcators  continuously  monitor  operating 
conditions  and  shut  down  the  amplifier  whenever  any  one  exceeds  set  limits 
(the  exciter  automatically  bypasses  the  amplifier  under  ampifier  shut-down  for 
barefoot  operation).  The  six  parameters  monrtored  are-:  I)  overdrive;  2 J  im- 
proper control  switch  setting,  3}  heat  sink  temp.;  4)  SWR;  5)  overvohage/over- 
current;  6)  rf  output  balance.  Two  meters  monitor  collector  current,  vohage,  and 
forward/reverse  power.  And  a  highly  efficient  automatic  line  voltage  correction 
circuit  (patent  applied  for)  eliminates  the  need  far  selecting  transformer  taps, 
prevents  applying  too  high  a  voltage  to  final  amplifier  devices,  becomes 
operative  under  low  line  conditions. 

Super  Power  Supply,  Provides  approximately  45  VDC  @  24  amperes, 
operates  on  105/125  VAC  or  210/250  VAC.  Tape  wound  transformer  and 
choke  reduce  weight  (50  lbs,)  and  size  {7Wh  x  15%*w  x  13Wd).  Separate 
enclosure. 

Super  Styling.  Designed  to  match  OMNI,  the  HERCULES  has  the  same 
height  as  OMNI,  plus  matching  bail  and  matching  colors-  The  front  panel  is 
simplicity  in  itself  with  two  push-button  switches  (power  and  mode)  plus  two 
knobs  (meter  and  bandswiichj,  and  a  "black-out"  monitor  panel  (when  uni  is 
off.  meters  are  unobtrusive).  Amplifier  size  is  5%"h  x  16* w  x  15  Wd 

Model  444,  HERCULES  amplifier  &  power  supply ....  $1575. 


Experience  SUPER  RIG  at  your  TEN-TEC  dealer,  or  write  for  full  details. 


nan 


TEN  -TEC,  MC. 

SEVIERVILLE,  TENNESSEE  17167 

eicporr  sm  Lincoln  Ave,.  Chicago,  ill  tftut 


MILITARY  SURPLUS 
k  „     WANTED     s A 

Highest  prices  ever  on  recent  US 
Military  surplus,  especially  on 
Collrns  equipment  or  parts  We 
Pay  freight  Call  collect  for  high  of- 
fer (2011  440-8787  35  fluta  Court. 
S.  Hackensack,  N  J  07606 

y  ^  317  v, 

SPACE  ELECTRONICS  CO 
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University  Microfilms  International 


300  North  Zeob  Road 

Depl.  PR 

Ann  Arbor,  Ml  48 1 06 

U.SA. 


16  Bedford  Row 
Dept.PR. 
London,  WC1FUEJ 
England 


Subscription. 
Problem? 


73  Magazme  does  not  keep  subscrip- 
tion records  on  the  premises,  there- 
tore  calling  us  only  adds  time  and 
doesn't  solve  the  problem. 

Please  send  a  description  of  the 
problem  and  your  most  recent  ad- 
dress  label  to: 


73  Magazine 
Subscription  Dept. 
PO  Box  931 
Farmingdale,  NY  11737 


Thank  you  and  en|Oy  your  subscript  son. 


The  Most  Minimi 


Automatic  Computing 

POwer  Meters 
In  Amateur  Radio ! 


MODELS  31  and  32* 

Our  portable  Models  31  and  32  feature 
the  same  state-of-the-art  technology 
that  is  incorporated  in  their  Big  Brother, 
the  Mode!  30.  Neveragain  wifl  you  have 
to  bother  with  SWR  "calibrate"  controls 
and  switches!  Signalcrafters*  custom 
integrated  circuit  makes  power  and 
SWR  measurement  a  "handsoff f  opera- 
tion by  automatically  computing  SWR. 
The  result  is  unparalleled  accuracy  and 
ease  of  operation. 

FEATURES: 

•  CUSTOM  rC— Computes  SWR  from 
the  level  sensed  on  the  transmission 
line  independent  of  the  power  level . 
This  analog  computer  operates  over 
a  range  of  only  one  watt  to  the  full 
scaic  of  the  meter  with  unequaled 
accuracy. 

•  RUGGED  TAUT-BAND  METERS- 

Provide  accuracy  and  readability 
that  must  be  seen  to  be  appreciated. 

•  HEAVY  DUTY  CABINETS— Hand- 
some heavy  duty  metal  cabinets 
complement  virtually  every  trans- 
ceiver on  the  market  today. 

•  TWO  MODES-PEAK  OR  AVER- 
AGE—The  amateur  may  choose  be- 
tween either  peak  or  average  power 
readings. 

•  POWER  REQUIREMENTS— Due  to 
the  advanced  low  current  design 
battery  life  is  truly  outstanding,  mak- 
ing this  meter  a  natural  for  portable 
or  field  day  operation.  Uses  standard 
9  volt  battery  or  120V  AC  with  op- 
tional AC  adaptor. 

•  ATTRACTIVE 
AFFORDABLE  PRICING 

'Model  31A(0to20Ow) 
31B{0to20w) 

..only  $149.00 

Model  32A  (0  to  2Q0wf  0  to  2000w) 
32B  (0  to  20w\ 
0  to  2Q0w) 

only  $16900 

SIGNALCRAFTERS,  INC.' 

5460  BUENA  VISTA  DRIVE 

SHAWNEE  MISSION,  KANSAS 66205 

913/262  6565;  TELEX  42-4171 

Ail  Siflfwlctaftem  product*  *r*  designed    engineer^ 
and  produced  *n  the  U  S-A  Pno«  mciude  snipping  to all 
USA  VISA  ana  Master  Chsrge  accepted  Kansas  Ro- 
dents please  add  M  percvu 


*^66 


Hl-Q  BALUN 


■  For  dipoies.  yagis,  inverted 
vees  &  double! s 

•  Replaces  center  insulator 

•  Puts  power  m  antenna 

•  Broadband**!  3  40  MH? 

•  SmaJl  itghtwetgnt  and 
weainer  proof 

•  1  1  impedance  ratio 

•  For  full  legal  power  and  mare 

•  Helps  enrrunate  TVi 

•  With  SO  239  connector 


Or 
I 


TO 


Balun 


$10.95    Tr 


4  4*1  Md 


Hl-Q  ANTENNA 

INSULATOR 

Sman  njggcd  ugrit*e<ont 
weatherproof 

Replaces  center  insulator 

Handles  full  legal  power 

and  more 

$5.95  Wl,h  S0  239  connector 

Hl-Q  ANTENNA 
INSULATORS 

Rugged,  lightweight,  injec- 
tion molded  of  top  quality 
material,  with  high  dielec- 
tric qualities  and  excellent 
weatherabiiity  End  Insula- 
tors are  constructed  m  a 
spiral  unending  fashion  to 
pennrt  winding  of  loading 
coils  or  partial  winding  for 
tuned  traps. 
May  be  used  for 
.    .,!>  Aire  strain  insulators 

•  End  or  center  insulators 
antennas 

*  Construction  of  antenna  load 
«ng  cents  m  mudibantf  traps 


$4.95 


WITH  HI  Q 

PRICE  W»TW 

CENTtfl 

MOOfl 

SANDS           LENGTH 

Ht-Q  B4tUM        iN&uLATOft 

QtpMWI 

D-eo 

80t75 

130 

$23,95 

S24.95 

CM0 

40,15 

66 

25,95 

2135 

M0 

20 

33 

24.95 

2D  95 

0-1S 

15 

22 

2195 

19,95 

oto 

10 

16 

22.96 

18.95 

Shorttnrt  dlpol" 

SfrSG 

8075 

90 

31.95 

27.95 

SD-40 

40 

45 

2B.95 

24.95 

Pv«****pai 

PM01Q 

80.40,20.10,15 

130 

39.95 

35,95 

PtMOtO 

40.20.10  15 

08 

33.95 

29.95 

PD-8040 

80,40,15 

130 

3595 

31.95 

PEM02Q 

40,20,15 

66 

■£- .3.  l?u 

25.95 

Dlpal*  ■horfvnrft  -  only,  linn  "  knc4ud«d  In  tO  model* 

S-80  80.75  St1.95pr 

£40  40  f  *0  95  pr 

Ail  antennas  are  complete  with  a  Hl-Q  Balun  or  Hl-Q 
Antenna  Center  msuiaior ,  No  14  antenna  wire,  cer- 
amic insulators,  100  nylon  antenna  support  rope{SD 
models  only  50)  rated  tor  full  legal  power.  Antennas 
may  be  used  as  an  inverted  V  and  may  also  be  used 
by  MARS  or  SWLa. 


i— available  wtth  antenna  orders 
Nyton  guy  rope  4504  test  100  feet  S3.49 

Ceramic  (Dog bone  Type)  antenna  insulators      ,70  pr 
SO-239  coax  connectors  .55 

All  prices  are  postpaid  USA  48 
Available  at  your  favorite  dealer  or  order  direct  from 


tfW||         Dealer  Inquiries  invited 

Gorden 
Engineering 

BOX  21305,  S.  EUCLID,  OHIO  44121 

^373 


m*  Reader  Service— see  page  130 


T3  Magazine  *  March,  1981     17 


RTTY  LOOP 


Marc  t  Leavey,  M.Q.  WA3AJR 
4006  Wintee  Road 
Randaitstown  MO  21 133 

Last  month  we  took  a  look  at 
the  Microlog  ATR6800,  one  of 
the  new  breed  of  RTTY  stations. 
This  month  shall  be  an  examina- 
tion of  what  it  takes  to  put  a  unit 
like  this  on  the  air,  and  what  op- 
eration itself  is  like. 

To  begin  with,  let  me  take  a 
moment  to  describe  the  situa- 
tion in  the  station  when  the 
ATR-680Q  arrived.  The  station 
here  is  nothing  fancy,  consist- 
ing of  basic  equipment  which 
may  be  found  at  many  a  ham's 
shack  (see  Fig.  1)-  The  transmit- 
ter is  a  Heathkit*  SB-401,  with 
an  SB-303  receiver.  A  SB-650 
digital  display  makes  readout  of 
the  receive  frequency  easy, 
although  when  in  the  RTTY 
mode  the  display  is  offset  by  the 
BFO  frequency,  in  the  3-KHz 
range— makes  things  tough!  In- 
coming RTTY  signais  are  de- 
modulated by  a  HAL  ST*6,  and 
normal  printing  is  on  an  old  Tele- 
type' Model  15.  Paper-tape 
equipment  is  In  the  loop,  but  not 
used  too  much,  Keying  of  the 
transmitter  is  by  the  circuit  de- 
scribed some  time  ago  in  73,  off 
a  magnetic  reed  relay  in  the 
loop- 
In  the  interests  of  moderniza- 
tion, i  will  add  that  a6800-based 
computer  resides  in  the  shack. 
By  cabinet  it  is  an  SWTPC,  but 
the  guts  are  an  amalgam  of 
SWTPC,  Smoke  Signal  Broad- 


casting, GIM1X,  and  Leavey 
Labs.  A  versatile  RTTY  program 
is  often  booted  in  to  interface 
with  the  ST-6,  and  take  the 
chores  away  from  the  Model  15, 

Enter  the  ATR-6800!  The  unit 
is  provided  with  an  assortment 
of  cables  which  already  have  the 
special  connectors  required  at- 
tached  to  one  end.  and  several 
common  plugs  to  mate  with 
many  types  of  amateur  equip- 
ment. In  order  to  receive  signals, 
the  ATR-6800  must,  of  course, 
be  provided  with  receiver  out- 
put Unlike  many  other  units 
which  only  accept  speaker 
audio,  albeit  the  most  common 
input  provided,  the  Microlog  will 
accept  digital  (TTL),  RS-232,  or 
audio,  depending  on  the  mode. 
and  with  Morse  will  even  accept 
a  hand  key.  Now.  that's  versatili- 
ty. Nevertheless,  I  connected 
the  audio  output  of  the  SB-303 
to  the  ATR-6800.  Connecting  the 
RCA-type  plug,  which  was  pro- 
vided, to  the  prewired  cable  was 
all  of  a  five-minute  job. 

Again,  a  great  variety  of  out- 
puts is  available,  from  grid-block 
compatible  keying  for  Morse  to 
RS-232  on  Baudot  and  ASCIL  I 
selected  the  standard  AFSK 
tones,  which  !  fed  to  the  SB-401 
through  another  phono  plug. 
Connection  to  a  scope  isoption- 
al;  the  input  and  output  are 
enough  to  get  you  on  the  air, 

Turning  the  transmitter  on 
produced  an  unpleasant  sur- 
prise: The  transmitter  keyed  and 
stayed  on,  no  matter  what  the 


ST-* 


AUDIO  OUT 


Sfi-303 

RECEIVER 


TRANSMITTER 


AUDIO  OUT 


I 


MICSOLOG    ATR-6B00 


\ 


HIKE  m 


Fig.  f.  Station  wiring. 


status  of  the  ATR-6800.  Some 
quick  diagnostics  revealed  the 
problem.  I  was  feeding  the  audio 
directly  into  the  SB-401 ,  and  de- 
pending on  the  presence  or  ab- 
sence of  AFSK  out  to  activate 
the  transmitter  through  the  VOX 
circuit  in  the  transmitter,  Unfor 
tunately,  the  AFSK  was  always 
present,  transmit  or  receive.  The 
designers  thought  of  this,  how- 
ever, and  one  quick  cut  and 
jump  was  done  to  set  the  unit  up 
for  the  correct  mode  of  opera- 
lion. 

I  recommend  that  if  you  are 
purchasing  one  you  should 
specify  whether  you  want  to  use 
the  audio  out  to  key  a  VOX  cir- 
cuit. The  change  is  not  diffi- 
cult—if  you  have  a  factory  rep- 
resentative there  to  do  it,  as  I 
did* 

Now  we  scanned  the  dial 
looking  for  stations.  Several 
were  noted  in  the  eighty-  and 
twenty-meter  bands,  and  most 
could  be  tuned  with  little  dif- 
ficulty. Lacking  an  external 
scope,  the  method  of  tuning  is  a 
bit  primitive,  at  best.  One  light  is 
provided,  labeled  as  a  "Tuning 
Indicator.*1  This  light  goes  on 
and  off  with  FSK  signals,  only  it 
takes  quite  a  bit  of  practice  to 
get  it  to  flicker  just  right. 

As  another  aidt  a  "reference 
tone"  is  available,  This  is  an  on- 
board speaker  that  sounds  a 
tone  when  you  are  tuned  fairly 
closely,  Only  problems  are  that 
In  a  noisy  shack,  with  the 
speaker  blaring,  the  low  level 
from  the  small  internal  speaker 
Is  a  bit  hard  to  hear,  and  the  trig- 
gering is  again  somewhat  am- 
biguous. Certainly,  using  an  in* 
expensive  scope  on  the  provid- 
ed outputs  makes  tuning  in 
signals  much  easier. 

Prior  to  initiating  a  call, 
several  memory  buffers  are 
available  to  be  filled  with  call- 
signs,  CW  identifier,  etc.  Using 
the  SHIFT,  CONTROL,  and  ID 
keys,  this  can  be  done  relatively 
quickly.  Itt  again,  takes  some 
practice  to  remember  some  of 
the  function  codes,  but  they  are 
well  detailed  in  the  manual.  The 
end  result  is  a  closing  identifier 
that  gives  the  station  call  in 
RTTY  and  Morse,  then  automati- 
cally switches  to  receive. 

After  an  hour  or  so  of  receiv- 
ing and  fooling  around,  we  try  to 
make  a  few  contacts.  Problems 
with  the  transmitter  and  receiver 
aside  (it's  not  the  Microlog's 
fault  that  the  Heathkit  RTTY 
position  prevents  linking  the 
units  together  for  transceive  op- 


eration), we  set  up  on  frequency 
and  call  CQ<  After  a  few  calls,  an 
answer  sweeps  across  the 
ether— and  ol+  fumble  fingers 
strikes. 

You  seeT  there  is  no  button 
marked  "transmit"  or  "receive" 
on  the  Microlog,  To  transmit, 
you  send  a  SHIFT-KN;  to  re- 
ceive, a  CO  NmOL-SK  (the  key  is 
actually  marked  SK/RTN).  Now, 
if  you  send  a  CONTROUKN,  in- 
stead of  a  SHIFT-KN,  you  go  to 
receive,  instead  of  transmit,  and 
clear  the  buffers.  SHIFT^AR,  on 
the  other  hand,  will  also  go  to  re- 
ceive, but  only  when  the  teat 
buffer  empties  out.  useful  lor 
typing  ahead,  and  SHIFT-BT  will 
switch  to  RTTY  mode  from,  say, 
Morse,  again  when  the  text  buf- 
fer is  empty,  I  don't  think  a 
SHIFT-SK  does  anything  spe- 
cial. 

Confused?  Well  I  was,  and 
when  I  relayed  some  of  this  to 
Microlog  the  answer  I  got  was  in 
the,  'it  makes  mistakes  harder" 
vein.  It  also  makes  smooth  oper- 
ation harder,  guys!  To  illuslrate, 
Fig.  2  is  a  summary  of  functions 
and  their  commands.  One  of  the 
most  obvious  suggestions 
would  be  to  label  keytops  with 
the  SHIFTed  or  CONTROL  func- 
tion, just  as  they  are  now  la* 
beled  with  special  Morse  char- 
acters. 

One  of  the  advertised  fea- 
tures of  the  ATR-6800  is  that  it 
can  be  hooked  up  to  a  computer 
to  act  as  a  terminal.  It  can  be, 
but  there  are  some  problems. 
First  of  all,  the  normal  40-  char- 
acter-by-line display  is  a  bit 
small  for  most  work.  Further,  the 
system  is  set  up  so  that  lower- 
case is  displayed  when  the  shift 
key  is  depressed,  backwards 
from  most  true  terminals  (modi- 
fied TRS-80S  excepted).  More- 
over, several  of  the  commonly 
used  symbols,  such  as  brack- 
ets, up-arrow,  and  backslash, 
are  not  represented,  and  lower- 
case letters  are  a  bit  abnormal, 
with  raised  "p'\  llq'\  '*g"t  and 

What  is  more  intriguing  is  to 
use  the  ATR-6800  as  a  stand* 
alone  computer  itself,  a  possi* 
bility  that  is  on  the  horizon.  Sev- 
eral programs  are  currently 
available  which  allow  the  unit  to 
output  SSTV  as  three  lines  of  six 
characters  per  line,  function  as 
a  mailbox,  autostart/WRU,  or 
several  other  modes.  All  of 
these  programs  are  available  on 
tape,  and  load  from  a  conven- 

Con tinned  on  page  97 
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SOMETIMES 
THE  BEST  COSTS 
A  LITTLE  MORE. , 

BUT  you  get  a  LOT  more 

for  your  money. 

For  instance: 


#  Full  length  72  character  line  and  24  line  screen 

•True  '  ASR  operation— type  into  50  tine  on-screen 
buffer  whtfe  receiving 

•150  line  receive  buffer  and  power  off  EAROM  storage 

•Ten  HERE IS  messages pi  us  CW  ID.  WRU  and  SEL-CAL 

•Original  split-screen  plus  bright/dim  display  of  RX/TX  text 

•Control  Functions  clearly  marked  on  the  keytops 

•On  screen  status  indicators  and  time 

•P31  eye-ease  green  screen  phosphor  (white  also  available) 

•All  three  modes— CW.  Baudot  RTTY.  and  ASCII 
Computer  code 

•Upper/lower  case  ASCII  with  all  control  characters; 
110-9600  baud 

•ST6000  multiple  active  filters  and  detectors 
for  super  reception 

i  Crystal  controlled  TX  tones  matched  to  RX  filters 
for  true  transceive 

$  Interface  LOOP.  RS232.  MIL188  and  CMOS  with 
no  extra  options  to  buy 

•  Full  RS232  Modem  connector  and  full  or  half-duplex 
for  computer  use 

•HAL  one  year  warranty  and  ten  years'  experience 
with  RTTY 


...AND  THEN 
SOMETIMES 


IT 


•  !• 


ESNT! 


COMPARE  with  other  similarly 

priced  systems— note  these 

extra  features  and  better 

performance  for  fewer  dollars: 

•Full  length  72  character  lines  and  24  line  screen 

•  Semi* AS R"  operation  by  typing  into  255  character 
buffer  ivh/7e  receiving 

•Pretype  the  entire  1 728  character  screen 

•Two  programmable  HERE  IS  messages  plus  CW  ID 

•Keyboard  Operated  Switch  (KOS)  for  automatic  TX/RX control 

•Bright/dim  display  of  RX/TX  text 

•Labeled  controlled  keys  plus  on-screen  status  line 
for  easy  operation 

•All  three  modes— CW,  Baudot  RTTY.  and  ASCII 

Computer  code 

#1-1 75  wprn  CW;  60, 66.  75,  100. 133  wpm  Baudot 
110, 300  baud  ASCII 

•Word  wrap-around,  Unshift  On  Space.  Synchronous  Idfe 
•Edit  as  you  type  with  Word  Mode 

•High  performance  external  demodulator  rather  than 
built-in  compromise 

•  Internal  Loop  Supply  and  Motor  control  for  full  TTY 
machine  compatibility 

•Solid  state  RTTY  Loop  interface:  both  cathode  and 
grid-block  CW  outputs 

•HAL  one  year  warranty  and  ten  years'  experience  in  RTTY 


LOOK  FOR  THE  BEST  or  THE  MOST  ECONOMICAL ...  WE  HAVE  BOTH! 


HAL  COMMUNICATIONS  CORP 

Box  365 

Urbana,  Illinois  61801 

217367-7373 


*"34£ 


*  Prices  for  U.S.  customers  purchasing  complete  systems 
as  specified  in  our  catalog.  Write  for  our  complete 
catalog  for  detailed  specifications  and  other  system 

combinations.  Prices  and  specifications  subject  to 
change  without  notice. 

For  our  European  customers,  contact:  Richter  *  Co.  D3000 
Hannover  1  •  Transradio  SA,  6816  Bissone/Lugano  •  Radio 
Shack  Ltd.,  London  NW0  3AY  •  Erik  Torpdahl  Tetecom,  DK  3660 
Stenlose  Denmark 


LETTERS 


R/CERS  UNITE 


)  wish  to  express  some  opin- 
ions In  regard  to  the  recent  FCC 
deregulation  of  the  6-meter 
band. 

In  a  band  use  proposal,  In 
Looking  West,  I  was  shocked  to 
note  the  complete  lack  of  con- 
sideration given  to  the  radio- 
control  enthusiast. 

As  I  am  sure  you  know,  53.1, 
53.2, 53,3, 53,4,  and  53,5  MHz  are 
actively  used  by  amateur  radio 
operators  for  R/C  purposes. 
Commercial  as  well  as  kit  equip* 
ment  Is  manufactured  using 
these  standard  R/C  frequencies. 

Bill  Pasternak  WA6ITF  men- 
tioned  in  one  of  his  follow-up 
reports  that  few  if  any  negative 
comments  were  received  by  him 
regarding  the  6-meter  band  pro- 
posal. Since  these  6-meter  fre- 
quencies are  used  by  amateurs 
In  R/C  clubs  throughout  the 
United  States,  a  change  of  this 
sort  would  not  be  welcome. 

Further,  the  Academy  of 
Model  Aeronautics,  the  major 
R/C  organization  in  the  United 
States,  also  recognizes  the  pres- 
ent 6-meter  frequencies  as  stan- 
dard amateur  assignment.  I  rec- 
ommend that  amateurs  not  in- 
terested in  R/C  work  at  least 
consider  those  that  are. 

It  Is  unfortunate  that  many 
amateurs  interested  in  R/C  do 
not  have  interests  in  other 
modes  of  emission.  This  being 
the  case,  it  is  difficult  to  find  out 
what  is  going  on  and  what  is  be- 
ing proposed.  But,  when  we 
think  about  it  for  a  minute:  When 
was  the  fast  time  any  major 
amateur  publication  had  any 
coverage  on  radio  control? 

Norman  W.  Pedersen  KB6KG 

Bellflower  CA 


HAVE  A  STROKE! 


] 


This  letter  is  addressed  to  all 
the  kooks  who  have  nothing  bet- 
ter to  do  than  QRM  the  traffic 
nets. 

On  August  21,  1980,  my  OM, 
W1GMA,  suffered  a  massive 
stroke  at  6:00  am  Costa  Rica 
time.  Living  way  out  in  the  coun- 
try, we  do  not  have  a  telephone. 


None  of  our  near  neighbors  has 

a  phone.  It  is  four  miles  by  road 
to  the  nearest  phone. 

My  husband,  "Doc,"  is  a  large 
man  and  I  was  unable  to  move 
him  from  the  bathroom  floor 
where  he  was  unconscious,  I 
hastily  threw  blankets  over  him 
to  keep  him  warm  and  ran  to  the 
ham  shack.  I  called  in  a  triple 
break  on  14313  where  Dick  KV4U 
was  net  control. 

Dick  said,  "The  person  calling 
break  break  break... Do  you 
have  an  emergency?" 

I  said,  "You  better  believe  It, 
Dick/' 

I  Identified  and  said  that  I 
thought  my  husband  had  fust 
had  a  stroke  and  I  had  no  phone. 
Could  he  raise  someone  in 
Costa  Rica  to  get  an  ambulance 
for  me?  I  gave  instructions  for 
the  way  to  my  home  and  within  a 
half  hour  T14FHC  arrived  fol- 
lowed by  an  ambulance. 

This,  my  friends,  is  what  ham 
radio  is  all  about?  Talk  about 
service?  1  probably  couldn't 
have  done  so  well  with  a  phone 
with  my  lousy  Spanish. 

I  regret  that  the  stroke  was  so 
massive  that  there  has  been  lit- 
tle hope  that  I  will  ever  regain 
the  beautiful  man  I  had  the  day 
before,  but  he  Is  now  at  Walter 
Reed  Army  Medical  Center  and 
getting  the  best  possible  ther» 
apy,  i  have  returned  to  Costa 
Rica  temporarily,  after  a  month 
in  Washington.  I  will  return  to 
the  states  from  time  to  time  to 
check  on  his  progress.  When  he 
is  well  enough,  we  will  both 
return  here  to  live  the  lovely  life 
we  have. 

My  profound  gratitude  to  the 
14313  nets,  toTHFHC,  and  to  all 
who  assisted  in  this  ordeal.  To 
the  K4  who  insists  on  operating 
Vk  kHz  above  the  net:  HAVE  A 
STROKE! 

Kayla  Hale  W1EMWTI5 
Alajuela,  Costa  Rica 

APPLIANCE  USERS 


With  regard  to  the  letter  from 
Alan  Davis  KB7HM  and  Wayne's 
reply,  "Let's  hear  it  for  the  code- 
free,  theory-free  license," 
December,  1980,  73  Magazine,  I 
must  agree  that  most  modern 
day  hams  are  appliance  users. 


With  the  state-of-the-art  what 
It  is,  how  many  hams  have  the 
laboratory  test  equipment  to 
produce  commercial-quality 
ham  equipment?  It  is  cheaper  to 
purchase  the  store-bought 
equipment,  even  if  one  could 
locate  the  components  to  build 
good  ham  equipment. 

However,  I  cannot  quite  go 
along  with  the  idea  of  the  code- 
free,  theory-free  ham  license. 
Eleven  meters  speaks  against 
such  a  concept.  Throughout  the 
years,  hams  have  been  admired 
and  respected  for  the  effort  that 
they  were  willing  to  put  forth  In 
order  to  obtain  a  ham  license. 
Most  hams  do  not  regret  having 
expended  that  time  and  effort. 
Of  course,  there  always  has 
been,  and  always  will  be  those 
who  want  something  for  noth- 
ing, and  this  type  of  person 
keeps  on  demanding  more.  As  a 
compromise  to  these  some- 
thing-for-nothing  demands,  I 
would  like  to  offer  the  following 
suggestions. 

Leave  the  frequency  alloca- 
tions for  both  CW  and  phone  ex- 
actly as  they  stand  at  the  pres- 
ent time.  Those  who  wish  to 
operate  nothing  but  phone 
could  be  granted  a  code-free/ 
theory-free  license,  which  would 
allow  them  full  phone  privileges 
in  all  presently  established 
phone  bands.  This  could  be 
handled  in  the  same  manner  CB 
licenses  are  handled. 

Those  people  who  desire  to 
upgrade  their  status  from  ap- 
pliance  user  to  radio  operator 
and  still  retain  full  phone  privi- 
leges would  be  required  to  pass 
the  following  code  tests; 

5*wpm  code  speed  for  operation 
in  the  Novice  class  CW  bands, 

13-wpm  code  speed  for  opera* 
tion  in  the  General  class  CW 
bands, 

1&*wpm  code  speed  for  opera- 
tion in  the  Advanced  class  CW 
bands, 

20-wpm  code  speed  for  opera- 
tion in  the  Extra  class  CW 
bands. 

AM  code  tests  except  the 
20-wpm  test  to  be  given  by  a  cer- 
tified volunteer  examiner,  being 
at  least  one  grade  above  the  per- 
son being  examined.  The 
2f>wpm  code  test  should  be  ad- 
ministered only  at  a  field  office 
of  the  FCC,  This  proposition 
would  take  a  lot  of  the  work  load 
off  of  the  FCC  and  give  them 
more  time  and  money  to  chase 


rule  violators,  jammers,  bootleg- 
gers, etc. 

Many  people  who  would  like 
to  become  hams  but  have  never 
bean  willing  to  buckle  down  and 
earn  the  license  will  probably 
find  this  stupid  idea  very  appeal- 
ing. However,  I  doubt  that  very 
many  already  licensed  hams  will 
find  much  appeal  in  this  idea. 

I  know  that  if  this  proposal 
was  to  be  carried  out,  it  would 
not  cure  100%  of  ham  radio's 
ailments.  However,  It  would  give 
the  freeloaders  something  for 
nothing  and  still  leave  some- 
thing to  be  gained  for  those  who 
were  willing  to  expend  a  little 
bit  of  time  and  effort.  Regard- 
less of  what  a  few  people  may 
try  to  lead  us  to  believe,  CW  is  by 
no  means  dead,  and  it  still  has 
Its  place  In  the  radio  hobby. 

Verle  D.  Francis  WHS2F 
McCook  NE 


TREASURE  ISLAND 

Wayne,  I  enjoy  your  magazine 
now  as  I  have  for  15  years. 
No,  your  editorials  are  not  too 
long  for  some  of  us.  the  mixture 
of  nostalgia  and  modern  topics 
blends  into  an  interesting  few 
minutes  of  reading. 

Yes,  at  Treasure  Isle  in 
1942-43,  I  did  carve  W6ECB  into 
one  of  the  desks  that  you  appar- 
ently sat  in  at  a  later  date  and  1 
was  amazed  that  you  copied 
several  of  the  calls  to  remember 
30  or  so  years  later  I  n  one  of  your 
writings. 

Like  you,  I  joined  the  Navy  in 
early  I £42,  took  an  accelerated 
EE  (without  calculus)  course  at 
the  University  of  Houston,  on  to 
T.L.  then  to  New  London  for  sub 
school  where  I  was  detained  for 
18  months  to  teach  code  to 
some  of  the  "90-day  wonders"!  I 
went  to  the  South  Pacific  on  the 
Green  Hornet  AS-23  sub  tender, 
and  had  a  few  rides  on  the  USS 
Archer  Fish  before  ending  the 
war  in  the  Subic  Bay!  We  heard 
stories  about  the  USS  Drum  but 
we  also  had  our  hands  full  in  the 
China  Seas  and  I  can't  remem- 
ber feeling  necessarily  sorry  for 
you! 

Amateur  radio  (W6ECB,  M 
censed  in  1934)  has  given  me 
many  friends,  a  Navy  way  of  life, 
many  hours  of  pleasure,  many 
dollars  spent,  and  many  (40) 
years  of  married  bliss  (because  I 
was  home). 

I  agree  that  we  must  get  more 

Continued  on  page  94 
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INTRODUCTORY  PRICE 


SUPERIOR 

COMMERCIAL  GRADE 

2-METER  FM  TRANSCEIVER 


TOUCH-TONE 
PAD  KIT  INCLUDED 


COMPARE  THESE  FEATURES  WITH  ANY  UNIT  AT  ANY  PRICE 


•  a  MHZ  FREQUENCY  COVERAGE.  INCLUDING  CAP/MARS  BUILT  IN:  Re- 
ceive and  transmit  1 42  000  to  1 49  995  MHz  in  selectable  steps  of  5  or  1 0  kHz 
COM  PAP  I 

•  SIZE:  Unbelievable!  Only  6*"  by2fc~  byM".  CQMPfifiB 

■  MICROCOMPUTER  CONTROL:  All  frequency  control  d  out  by  a 

microcomputer. 

•  MUSJCAL  TONE  ACCOMPANIES  KEYBOARD  ENTRIES:  When  a  key  is 
pressed  a  bnef  musical  tone  indicates  pos+trve  entry  into  the  microcompu: 
COMPARE* 

PUSHBUTTON  FREQUENCY  CONTROL  FROM  MICROPHONE  OR 
PANEL:  Frequency  is  sefecled  by  buttons  on  the  front  panel  or  microphone. 
8  CHANNEL  MEMORY:  Each  memory  channel  is  reprogrammable  and  stores 
the  frequency  and  offset.  Memory  is  bached  up  by  a  NfCAD  battery  when 
power  is  removed. 

INSTANT  MEMORY  1  RECALL  By  pressing  a  button  on  the  microphone  or 
front  oanei  memory  channel  1  may  be  accessed  immediately 
MEMORY  SCAN:  Memory  channels  may  be  continuously  scanned  tor  quick 
location  of  a  busy  or  vacant  frequency. 

PROGRAMMABLE  BAND  SCAN:  Any  section  of  the  band  may  be  scanned  in 
steps  of  5  of  10  kHz.  Scan  limns  are  easily  reprog  rammed 
DISCRIMINATOR  SCAN  CONTROL  {AZDEN  EXCLUSIVE  PATENT):  The 
scanner  stops  by  sensing  the  channel  center,  so  the  unit  atways  lands  on  the 
correct  frequency.  COMPARE  IhfS  with  other  units  that  claim  to  scan  m  5-kHz 
steps! 

-  THREE  SCAN  MODES  WITH  AUTO  RESUME: " Sampling11  mode  pauses  at 
busy  channels,  then  resumes  "Busy  mode  stops  at  a  busy  channel,  then 
resumes  shortly  after  frequency  clears.  'Vacant'  mode  stops  at  a  vacant 
channel  and  resumes  when  signal  appears  H  desired,  auto  resume  may  be 
prevented  by  pressing  one  button  COMPARB 

•  REMOTABLE  HEAD:  The  control  head  may  be  located  as  much  as  15  feet 
away  from  the  main  unft  using  the  optional  connecting  cable  COMPAQ 

^5 


-  PL  TONE  OSCILLATOR  BUILT  IN:  Frequency  Ss  adjustable  to  access  PL 
repeatersL 

-  MICROPHONE  VOLUME/ FflEO  CONTROL:  Both  Junctions  may  be 
adjusted  from  either  the  microphone  or  front  panel 

*  NON-STANDARD  OFFSETS:  Three  accessory  offsets  can  be  obtained  for 
CAP/ MARS  or  unusual  repeater  splits.  CAP  and  Air  Force  MARS  splits  are 
BUILT  INI  COMPAQ 

*  25  WATTS  OUTPUT;  Also  5  watts  low  power  to  conserve  batteries  m  portable 
use 

*  GREEN  FREQUENCY  DISPLAY:  Frequency  numerals  am  green  LEDs  for 
superior  visibility 

■  RECEIVER  OFFSET:  A  channel  fock  switch  allows  monitoring  of  ihe  repeater 
input  frequency  COMPARE! 

*  SUPERIOR  RECEIVER:  Sensitivity  is  better  than  0.28  uV  for  20  dB  quieting 
and0 1 9  uV  forl2-dB  51  NAD.  The  squelch  sensitivity  is  superb*  requiring  less 
man  0 1  uV  to  open  The  receiver  audio  circuits  are  designed  for  maximum 
intelligibility  and  fidelity.  COMPARE 

*  ILLUMINATED  KEYBOARD:  Keyboard  backlighting  allows  it  to  be  seen  at 
night 

*  TRUE  FM,  NOT  PHASE  MODULATION:  Transmitted  audio  quality  is  op- 
timized by  the  same  hi  gn  standard  ol  design  and  const  met  ran  as  is  found  in  the 
receiver  The  microphone  amplifier  and  compression  circuits  offer  intelligibility 
second  to  none 

-  OTHER  FEATURES;  Dynamic  microphone,  built-in  speaker,  mobile  mounting 
bracket,  external  remote  speaker  jack  (head  and  radio)  and  much,  much  more. 
All  cords,  plugs,  fuses  microphone  hanger  etc  included.  Weight:  6  lbs. 

*  ACCESSORIES:  C5-ECK  1 5-Ioot  remote  cable  $35.00  CS-6R  6-amp  ac 
power  supply. .  .  $5995,  CS-AS  remote  speaker  $18,00.  CS-TTK  touch- 
tone*  microphone  kit  (wired  and  tested) . . .  $39.95, 


MATEUR- WHOLESALE  ELECTRONICS  order  now  toll  free 


1817  SW  129th  Terrace,  Miami,  Florida  331  76 
Telephone  (305)  233-3631  *  Telex.  80-3356 

IOURS:  9  -  5  Monday  thru  Friday 

US  DISTRIBUTOR*  DEALER  INQUIRIES  INVI 
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3102 


CREDIT  CARD  HOLDERS  MAY  USE  OUR  TOLL  FREE  ORDERING  NUMBER. 


AWARDS 


BiffGosney  WB7BFK 
Micro-80,  Inc. 
2665  North  Busby  Road 
Oak  Harbor  WA  9827? 

This  weak  I  received  a  very 
nice  letter  from  Lynn  Hansen 
KA0CLQ  who  represents  the 
Central  Iowa  Radio  Amateur 
Club,  In  her  letter  Lynn  provided 
me  with  the  details  of  their  new 
award  entitled  the  TaMcorn  DX 
Award. 

TALLCORN  DX  AWARD 

Applicants  wishing  to  meet 
the  requirements  of  this  DX 
award  program  must  confirm 
contact  with  three  or  more  mem- 
bers of  the  Central  Iowa  Radio 
Amateur  Club.  While  there  are 
no  band  or  mode  restrictions, 
there  is  the  need  for  complete 
and  accurate  logbook  informa- 
tion for  each  contact  made*  This 
DX  award  is  issued  free,  but,  ap- 
plicants are  asked  to  submit  a 
large  business-sized  SASE  and 
60  cents  to  defray  cost  of 
postage. 

The  members  of  the  Central 
Iowa  Radio  Amateur  Club  are 
active  in  various  modes  of  oper- 
ation. You  may  find  them  on  CW, 
phone,  RTTY,  and  SSTV,  Should 


you  wish  a  single-band  or  spe- 
cific mode  qualification,  I  sug- 
gest you  write  the  club  directly 
and  arrange  a  roster  of  the  mem- 
bership and  at  the  same  time  ar- 
range a  schedule  with  a  few  of 
the  operators. 

Inquiries  may  be  directed  to 
the  Central  Iowa  Radio  Amateur 
Clubt  PO  Box  39,  Marshal Itown 
I A  50158, 

WORKED  ALL 
LYNCHBURG  LADIES  AWARD 

The  Lynchburg  Amateur 
Radio  Club  announces  the  avail- 
ability of  a  new  piece  of  "wall 
paper."  This  award,  the  Worked 
All  Lynchburg  Ladies  Award, 
may  be  earned  by  working  three 
YL  members  of  the  Lynchburg 
Amateur  Radio  Club.  If  you  think 
that's  difficult,  sympathize  with 
Lynchburg  area  amateurs.  They 
must  work  five  Lynchburg 
Ladies  on  modes  other  than 
repeater  operation. 

This  award  is  available  at  no 

charge.  The  applicant  should 
submit  the  usual  logbook  infor- 
mation and  it  would  be  advis- 
able to  enclose  a  smalt  donation 
to  offset  any  postage  expense. 
Submit  your  entry  to   Rachel 


Bush,   1109   Dan d ridge   Drive, 
Lynchburg  VA  24501. 

73  MAGAZINE 
AWARDS  PORTFOLIO 

If  readers  are  still  seeking 
copies  of  our  detailed  awards 
program,  find  your  September 
and  October,  1980,  back  issues, 
as  all  nineteen  award  incentives 
for  both  the  domestic  and  DX 
award  hunters  are  listed  there. 
Each  was  designed  to  be  the 
ultimate  in  operating  achieve- 
ment. Back  issues  of  the  Sep- 
tember and  October,  1980,  edi- 
tions are  available  by  writing  or 
calling  our  Bookstore. 

SWISS  BEAR  AWARD 

The  New  Bern  Amateur  Radio 
Club  is  sponsoring  the  Swiss 
Bear  Award.  This  award  will  be 
given  for  working  3  different 
amateur  stations  In  the  New 
Bern  area  within  the  period  of 
October  23>  1980,  and  October 
23,  1981. 

Extracts  from  logs  for  QSOs 
during  this  period,  along  with  an 
SASE,  or  in  case  of  DX  stations 
two  IRCs,  should  be  sent  to; 
New  Bern  Amateur  Radio  Club, 
Inc.,  PO  Box  2483,  New  Bern  NC 
28560. 

The  Award  consists  of  a  cer- 
tificate depicting  the  Swiss 
Bear,  symbol  of  both  Bern,  Swit* 
zerland,  and  New  Bern,  North 
Carolina,  and  stating  that  the 
station  has  met  the  require- 
ments for  this  award. 
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FOR  CONFIRMED  RADIO  CONTACT  WITH 
THREE  Ofl  MORE  MEMBERS  Of  THE 
CENTRAL  IOWA  AMATEUR  RADIO  CLUB 


<$> 


PRESIDENT 


U     CrJ     •  PHI  ^HHT      PROGRESS  WITH 

A  'pride  and  purpose 


Glancing  at  my  wall  full  of  DX 
awards,  it's  staggering  how 
much  investment  is  represented 
just  in  postage  costs  to  gather 
the  required  QSL  cards  to  quali- 
fy for  these  achievements.  Just 
as  a  guesstimate,  I  must  have 
spent  well  over  a  thousand 
dollars  in  IRCs  and  greenbacks 
over  the  past  three  or  four  years. 
Well,  the  expenses  for  stateside 
confirmation  aren't  much  bet- 
ter. Finally*  however  we  are 
pleased  to  learn  of  a  new  state- 
side QSL  service  that  promises 
to  relieve  much  of  the  formal  ex* 
pense  in  getting  the  job  done. 
Known  as  the  US  QSL  Service,  It 
is  founded  and  managed  by 
N78MY  and  KB7JW,  both  of 
Mulino,  Oregon. 

US  QSL  SERVICE 

Can  you  believe  It?  One  ad- 
dress for  all  your  domestic  QSL 
ing,  both  Incoming  and  out- 
going, for  ail  ten  call  districts,  in- 
cluding Alaska  and  Hawaii? 
Unbelievable,  you  say! 

Available  now  to  all  licensed 
amateurs  in  all  fifty  states,  the 
service  uses  professional  file 
clerks  to  ensure  accurate, 
speedy,  and  ongoing  QSL  han- 
dling. Emphasis  is  placed  on  hir- 
ing the  disabled,  people  who 
want  to  be  self-sufficient  but 
need  an  opportunity  to  do  so, 
The  service  asks  for  a  very  mini- 
mal 25c  for  each  incoming  batch 
of  up  to  20  QSL  cards,  This 
covers  wages  and  operating 
costs  incurred  in  processing  the 
correspondence. 

In  comparison,  to  show  how 
the  service  can  be  of  benefit  to 
all  of  us,  consider  the  present 
cost  of  sending  twenty  QSL 
cards.  At  10$  each,  you'd  spend 
$Z00  in  postage  alone.  In  addi- 
tion, you  have  to  look  up  all 
twenty  addresses,  which  can  be 
difficult,  expensive,  and  more  or 
less  frustrating  after  you  go 
through  a  stack  of  cards. 
Chances  are  some  of  the  con^ 
tacts  were  new  calls,  not  yet 
fisted  in  the  Caffbooks,  or  per- 
haps a  new  address  has  not  yet 
been  Inserted  in  the  present  ad- 
dress listing.  Need  we  say 
more?  Now,  to  send  these  same 
QSL  cards  to  the  US  QSL  Ser- 
vice costs  you  up  to  85c  (30c 
postage,  30c  on  two  SASEs.  and 
25c  handling  charge).  Think  of  it 
this  way:  You  have  to  only  lick 
three  or  four  stamps  instead  of 
20! 

Who  are  the  founders  and 

Continued  on  page  100 
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Switch  it... 

tune  it. 

load  it... 
measure  it... 
send  it... with 

Heathkit 

amateur 


No  matter  what  you  are  doing  to 
your  signal.  Heath  has  the  amateur 
gear  to  help  you  do  it  better.., and  to 
save  you  money,  too.  Heath  is  your  one- 
stop  headquarters  for  accessories,  antennas  and 
complete,  build-it-yourself  rigs.  And  they're  all 
backed  by  the  more  than  200  hams  at  Heath. 

The  new  Heathkit  Catalog  describes  one  of 
the  most  complete  selections  of  ham  gear  any- 
where. You'll  also  find  the  latest  in  home  com™ 
puters,  fine  stereo  components*  color  TVs, 
precision  test  instruments  and  innovative  elec- 
tronics for  your  home^.all  in  easy-to-build. 
money-saving  kits. 

It  s  one  catalog  you  don't  want  to  be  without 
\Mite  for  your  free  copy  today  or  pick  one  up 
at  your  nearest  Heathkit  Electronic  Center, 


Low  SWR  and  maximum 
radiation  are  yours  with  the 
SA-2040  2  kW  Antenna  Tuner. 


Measure  power  and  SWR  with 
the  HM-2141  Dual  Meter  VHF 
Wattmeter  you  build  yourself. 


The  easy-to-buitd 

Cantenna™  Dummy  Load 

reduces  QRM  during 

tune-up. 


^303 


SEND  FOR  FREE  CATALOG 

Write  to  Heath  Company,  Dept  01 1-754 
Benton  Harbor,  Ml  49022.  In  Canada,  wnie 
Heath  Co..  1480  Dundas  Highway  East, 
Misstssauga,  Ontario  L4X2R7. 

VISIT  YOUR  HEATHKIT  STORE 
In  the  U.S..  and  Canada,  visit  your  nearby 
Heathkit  Electronic  Center  where  Heathkit 
Products  are  displayed,  sold  and  serviced. 
See  the  white  pages  of  your  phone  book.  In 
the  US.t  Heathkit  Electronic  Centers  are 
units  of  Veritechnology  Electronics  Corporation 


Heathkit 


Resistor 


Send  smooth* 
easy-to-read  CW 
with  the  Heathkit  HD-1410 
Electronic  Code  Keyer. 


Switching  antennas 

is  easy  with  the  low-priced 

SA-1480  Remote  Coax  Switch, 
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YAESU  FT  707 
HF  TRANSCEIVER 

Checked  any  equipment 
prices  lately?  When  it  comes  to 
equipment,  hams  have  never 
been  able  to  get  so  much  quality 
and  performance  for  so  little 
money.  The  new  Yaesu  FT-707 
HF  transceiver  is  a  good  exam- 
ple. It  offers  features  and  per- 
formance equal  or  superior  to 
top-dollar  rigs  of  a  few  years 
ago.  Today,  the  FT-707  is  one  of 
Yaesu  s  least  expensive  rigs.  It 
says  a  lot  for  the  state  of  the  art 
when  a  relatively  inexpensive 
transceiver  offers  the  features 
this  new  Yaesu  does.  Let's  take 
a  good  took  at  it 

The  FT- 707  is  similar  in  size  to 
rigs  like  the  Kenwood  TS-120S, 
the  Icom  IC-701,  and  the  Atlas 
150.  It  covers  all  present  and 
planned  bands  between  80  and 


10  meters,  Including  the  new 
WARC  bands.  The  bandswitch 
itself  has  a  very  precise  feel, 
clicking  smoothly  into  place, 
rather  than  thunking  noisily  as 
do  bandswitches  on  many  other 
rigs.  Just  to  the  right  of  the 
bandswitch  is  the  vfo  knob 
which  also  seems  to  have  been 
engineered  for  the  proper  feel. 

YesT  the  707  has  the  digital 
frequency  readout  that  we  now 
take  for  granted  on  high  quality 
gear,  but  it  also  offers  a  well- 
calibrated  and  easy-to-read 
analog  display,  useful  when  the 
companion  external  vfo  and 
memory  unit  is  in  use.  Just 
above  the  vfo  knob  are  four 
status  LEDs,  telling  which  vfo  is 
in  use,  if  the  marker  generator  is 
switched  on  or  off,  and  whether 
a  crystal-controlled  frequency 
has  been  selected. 


The  Yaesu  707  line. 


The  display  that  attracts  the 
most  attention  Is  the  front-panel 
meter,  which  is  a  multi-segment 
bar-type  LED  display.  The  lower- 
value  segments  glow  green, 
higher  readings  are  yellow,  and 
the  highest  readings  show  red. 
This  display  does  more  than  im- 
press your  friends.  It  allows  you 
to  keep  tabs  on  signal  strength, 
relative  power  output,  and  ale 
level. 

Whether  LED  displays  are 
really  better  than  regular  meters 
has  been  a  subject  of  much 
debate  lately.  For  the  purposes 
it  serves  on  the  707t  the  LED  dis- 
play works  admirably,  particu- 
lar in  mobile  installations 
where  a  traditional  meter  would 
be  difficult  to  read  while  main- 
taining safe  operation  of  a 
vehicle. 

Other  goodies  on  the  front 
panel  include  an  effective  noise 
blanker,  an  if  shift  control,  a 
25*kHz  marker  generator,  VOX 
controls,  an  RIT  control,  and  an 
eight-conductor  microphone 
plug  that  permits  scanning  from 
the  mike  if  the  rig  is  equipped 
with  the  FV-707DM  external  vfo* 
Also  worth  mentioning  are  the  rf 
gain  control,  fast/slow  age 
switch,  and  fixed-channel  oper- 
ation switch.  Along  with  the 
usual  antenna,  key,  and  power 
connectors,  the  rear  panel 
sports  an  rf  output  jack  for  use 
with  transverters,  and  sockets 
for  the  external  vfo  and  acces- 
sories. Yaesu  has  managed  to 
squeeze  a  lot  into  a  small 
package! 

Hands  On 

Unpacking  a  new  rig  and  wir- 
ing it  Into  the  ham  station  is  an 
activity  that  most  hams  enjoy, 
and  the  hams  at  73  are  no  excep- 
tion! We  had  the  707  and  its  ac- 
cessories wired  to  ground, 
power,  and  our  Alpha  374  ampli- 
fier in  no  time  at  all  The  human 
engineering  that  went  into  this 
rig  is  obvious;  few  other  rigs 
we've  seen  have  interfaced  with 
such  ease.  Like  the  icom  701 1 
this  rig  has  a  relay  box  that  is 
necessary  if  you  plan  to  use 
both  an  amplifier  and  the  exter- 
nal vfo.  Even  if  you  will  only  use 
an  amplifier,  this  accessory  is 
worth  purchasing;  it  makes  in- 
terfacing much  simpler. 

As  soon  as  the  rig  was  in 
place,  the  manual  read,  and 
basic  operating  parameters 
checked,  we  put  the  rig  through 
the  infamous  73  wringer.  We 
connected  the  707  to  our  Drake 
DL-1000   dummy   load   and 


checked  the  power  output  in  the 
CW  mode,  A  Bird  wattmeter  con- 
firmed Yaesu's  claim  of  full  out- 
put on  all  bands.  Our  sample  put 
out  100  Watts  ±10%,  with 
highest  output  on  80  and  20 
meters,  and  lowest  on  40  and  1 0 
meters.  Several  other  rigs  we 
have  tested  have  dropped  by  as 
much  as  50V*  on  10  meters.  The 
Yaesu's  performance  is  admir- 
able. 

While  we  had  the  707  on  the 
dummy  load,  we  checked  out 
Yaesu's  protection  circuits.  Like 
most  of  its  solid-state  brethren, 
the  FT-707  finals  are  protected 
with  a  high  swr  shutdown  de- 
vice. As  the  swr  climbs,  the  rig 
automatically  reduces  power  to 
protect  Itself.  Many  rigs  carry 
this  to  a  fault,  and  almost  any 
swr  at  all  on  the  line  causes  a 
significant  reduction  in  power 
output 

Yaesu's  engineers  seem  well 
acquainted  with  the  real  world, 
and  they  designed  the  707  to 
shut  down  only  slightly  at  2:1  or 
lower.  Limiting  action  is  heavy 
at  3:1  or  higher,  shutting  the  out- 
put down  to  a  small  percentage 
of  its  capabilities.  This  is  a  sen- 
sible arrangement*  since  many 
hams  operate  their  equipment 
into  transmission  lines  with 
moderate  standing  wave  ratios. 
Further,  a  defect  In  the  feed  line 
or  an  Improperly  set  coax  switch 
will  probably  cause  the  swr  to 
go  much  higher  than  2:1.  In 
short,  the  FT-707's  ability  to  pro- 
tect its  expensive  output 
devices  is  hardly  curtailed,  yet 
the  annoying  side  effects  of 
such  protection  have  been  mer- 
cifully banished. 

Other  protection  circuits  In- 
clude a  temperature-controlled 
fan  and  a  thermal  shutdown  cir- 
cuit. The  instruction  manual  rec- 
ommends a  key-down  period  of 
no  longer  than  30  seconds,  but 
we  wanted  to  see  how  well  the 
707  protects  itself,  so  we  left  It 
key-down  for  several  minutes. 
Sure  enough,  the  fan  came  on 
after  a  minute  or  so,  and  contin- 
ued to  run  after  switching  over 
to  receive.  Having  the  fan  run 
until  the  finals  cool  off  is  an  ex- 
cellent idea.  Unfortunately,  our 
unit  was  cursed  with  a  noisy  fan 
which  rattled  In  a  most  aggra 
vating  manner.  This  was  a  prob- 
lem peculiar  to  our  sample,  and 
it  shouldn't  be  encountered  in 
other  707s. 

During  normal  operation  the 
fan  never  came  on  at  all,  con* 
firming  that  the  fan  Is  only  a 
safety   feature;   the   rig   has 
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Broadbanded,  efficient,  compact! 


Thanks  for  your  interest  in  our  KT-34A,  We're  glad  to  have  tickled  your  curiosity.  The  KT-34A  is  a  very 
special  antenna,  representing  the  first  significant  step  forward  for  tribander  design  in  20  or  more  years.  It  is 
made  for  the  amateur  and  the  equipment  of  today,  and  advanced  enough  to  meet  the  challenges  of  the  future. 

What  makes  the  KT-34A  so  different  from  a  conventional  tribander?  Basically,  the  traps,  coils,  and 
capacitors  have  been  discarded  in  favor  of  lossless  linear-loading  and  Hi-Q  arr  capacitors,  all  composed  of 
aluminum  tubing!  These  allow  the  KT-34A  to  handle  4KW  PEP  at  an  unusually  high  level  of  efficiency.  The 
linear  loading  also  makes  full  1/4-wave  elements  possible  on  10  and  15  meters,  and  brings  20  meters  much 
closer  to  the  desireable  1/4-wave  than  any  conventional  tribander  (the  sketch  below  shows  the  remarkable 
metamorphosis  of  the  KT-34A  design  h 

Two  driven  elements  are  employed  to  make  the  KT-34A  unusually  broadbanded  (a  concept  applied  to 
most  KLM  antennas).  VSWR  and  performance  remain  nearly  constant  across  each  of  the  three  bands  (see  the 
VSWR  charts).  A  KLM  balun  is  supplied  to  allow  direct  feed  from  your  50  ohm  coax* 

Structurally,  the  KT-34A  is  built  tough.  No  boom  support  is  required.  All  the  aluminum,  including  the 
boom,  is  strong  weather  resistant  6063- T832  alloy.  All  the  hardware  is  stainless  steel  except  for  the  mounting  U- 
bolts.  Virtually  indestructable  Lexan  insulators  support  the  elements  and  insulate  them  from  the  boom,  Rotation 
is  possible  by  most  any  ham  rotor.  Wind  balance  and  wind  survival  are  excellent.  Boom  length  is  only  16  feet. 

To  meet  your  future  needs,  the  KT-34A  is  easily  expandable.  The  KT-34XA  Upgrade  Kit,  which  adds  two 
new  elements  and  doubles  the  boom  length,  produces  substantial  increases  in  performance.  Your  KT-34A 
cannot  become  obsolete! 

A  great  deal  of  thought  and  care  has  gone  into  the  design  of  this  antenna.  It's  not  just  another  "me  too" 
tribander,  but  one  developed  from  modern  techniques,  materials  and  engineering.  We  hope  you  will  give  it  a  try. 
We  know  you  won't  be  disappointed  .  *  .  . 


KT-34A  SPECIFICATIONS 

Frequencies  of  operation: 

14.0-14,350  MHz 

21 .0-21 .460 

28-29.750 
Gain:  7  dBd    ±  .3  dB  across  each  band 
F/S:  30  dB 
F/B:  20  dB 

Feed  impedance:  50  ohms  with  balun  supplied 
Power  rating:  4KW  PEP 
Boom:  16  ft.  x  3"  O.D. 
Mast;  for  2"  O.D.  (standard) 
Element  length:  24  ft,  average 
Turning  radius:   16  ft. 
Wind  area:  6  sq.  ft. 
Wind  survival:  100  MPH 
Suitable  Rotors:  TR-44,  Ham  "M",  HD-73, 

KR-400,  etc. 
Price:  $389,95 
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Conventional  tribander  element 
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Development  of  the  KT-34    A  element 
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188A  20M 


1 .  Replace  coils  with  lossless 
linear  loading 

2.  Fold  back  and  symmetrically 
place  linear  loading  for 
mechanical  strength  and 
balance. 

3.  Extend  element  to  1  /4  wave 
on  1 5M.  Fold  back  and  de- 
couple tip  with  C2 

4.  Extend  Tip  for  20M.  Tuning 
of  15and20M  is 
independent. 


KLM    P.  O.  Box  816,  Morgan  Hill,  CA  95037 
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The  FRB-707  relay  box. 


enough  heat-sink  area  to  dissi- 
pate the  heat  produced  in  nor- 
mal operation*  We  never  pushed 
the  finals  hard  enough  during 
any  of  our  tests  to  cycle  t  he  ther- 
mal shutdown  device. 

On  the  Air 

Operating  the  707  is  a  pleas- 
ant and  rewarding  experience. 
Its  no-tune-up  design  permits  in- 
stant operation.  Adjust  the  mike 
gain  on  SSB  or  the  carrier  level 
for  CW  to  proper  levels  as  indi- 
cated on  the  front-panel  meter, 
and  you  are  ready  to  go!  Hams 
who  have  never  operated  a 
solid-state  rig  are  in  for  an 
agreeable  surprise. 

While  searching  for  DX  on  20 
meters  one  night,  1  noticed  that 
tuning  in  individual  signals 
seemed  relatively  easy  with  the 
707.  Sure  enough,  when  com- 
pared to  several  other  popular 
rigs  gracing  the  73  ham  shack. 
the  707  came  up  with  noticeably 
wider  bandspread.  The  only  rig 
in  our  possession  that  per- 
formed better  in  this  respect 
was  the  I  com  IC-701,  whose  digi- 
tal tuning  gives  It  an  unfair  ad- 
vantage. 

Selectivity  is  very  good,  with 
two  eight-pole  i-f  filters  stan- 
dard. 600-Hz  and  300-Hz  CW 
filters  are  available  as  options. 
The  350-Hz  filter  was  installed  in 
our  unit;  switching  It  in  provides 
a  startling  reduction  in  interfer- 
ence. Hams  who  enjoy  CW  (and 
Novices  in  particular)  should 
consider  a  sharp  CW  filter  nec- 
essary equipment  for  any  re- 
ceiver The  i-f  width  control  is  ac* 
five  on  both  CW  and  SSB,  with 
performance  comparable  to  oth- 
er rigs  having  a  similar  control. 

If  you  have  always  yearned 
for  a  rig  that  would  allow  you  to 
check    into   an    80-meter   AM 


phone  nett  or  check  out  the  ac- 
tion on  10-meter  AMn  you  are 
reading  the  right  review!  Seri- 
ously, with  the  high  level  of  In- 
terest In  converted  CS  equip- 
ment, the  AM  feature  allows  en- 
try into  a  world  that  is  denied  to 
owners  of  many  other  modern 
transceivers. 

The  quality  of  the  manual  also 
bears  mention.  For  whatever 
reason,  manuals  for  Japanese 
ham  gear  do  not  enjoy  a  particu- 
larly good  reputation  among 
hams  in  the  USA,  Well,  I'm 
pleased  to  report  that  this  is  one 
of  the  good  ones.  While  obvious- 
ly written  by  someone  for  whom 
English  is  a  second  language, 
the  instructions  are  perfectly 
clear  and  understandable. 

Servicing  information  is  pret- 
ty good,  too.  We  are  provided 
with  complete  schematics, 
block  diagrams,  and  a  very  good 
circuit  description.  For  those 
with  access  to  good  basic  test 
equipment,  there  Is  a  section  on 
maintenance  and  alignment,  We 
haven't  seen  too  many  manuals 
better  than  this  for  any  trans- 
ceiver, whatever  its  country  of 
origin. 

As  with  any  piece  of  equip- 
ment, we  found  a  couple  of 
things  we'd  like  to  see  Yaesu 
change;  in  this  case,  serious 
complaints  were  notably  ab- 
sent. The  adjustment  for  side- 
tone  level  can't  be  reached 
without  popping  the  top  cover 
off— we'd  like  to  see  it  located 
where  it  can  be  readjusted  easi- 
ly, perhaps  on  the  back  panel.  It 
also  would  be  nice  if  the  707  In- 
cluded some  sort  of  a  speech 
processor.  Yes,  I  know  that  they 
are  often  misused,  but  there  are 
times  when  a  processor  is  use- 
ful. These  are  very  minor  prob- 
lems, and  I  almost  wish  I  could 


find  more  to  gripe  about,  but  I 
can't! 

Power  Supply 

The  matching  FP-7Q7  12- volt 
power  supply  would  be  a  wel- 
come addition  to  any  shack. 
Regulation  is  very  tight  even 
under  full  load  and  the  supply 
runs  quite  cool,  (Except  when 
testing  the  rig's  protection  cir- 
cuits!) There  is  one  feature  of 
this  supply  that  1  was  very 
pleased  to  discover.  When  you 
spend  $160  on  a  power  supply, 
you  want  to  be  able  to  get  a  lot 
of  use  out  of  it.  Most  supplies 
designed  to  match  a  specific  rig 
have  a  special  cable  permanent- 
ly attached  and  there  is  no  way 
to  use  the  supply  to  power  any- 
thing else  unless  you  tear  into 
the  case  and  add  your  own  con- 
nectors. Yaesu  has  solved  this 
aggravating  problem  by  putting 
two  multi-way  connectors  on 
the  back  of  the  supply,  in  addi- 
tion to  the  cable  that  goes  to  the 
FT-707,  These  connectors  are  in 
the  main  output  circuit  and  can 
provide  the  full  supply  current 
output,  which  is  20  Amps  inter- 
mittent, Thanks,  Yaesu!  The 
power  supply  is  also  provided 
with  a  front-facing  speaker, 
which  performs  well  for  a 
speaker  of  its  size, 

FV-707DM  External  Vfo 

The  FV-707  is  a  truly  unique 
accessory;  it  changes  the  whole 
character  of  the  rig.  It  resembles 
a  traditional  remote  vfo  in  that  it 
allows  split-frequency  opera- 
tion, but  there  the  resemblance 
ends.  Measuring  only  one  inch 
high,  the  FV-707  is  designed  to 
fit  underneath  the  rig  rather 
than  beside  it,  and  once  in- 
stalled it  seems  to  become  part 
of  the  rig  itself.  The  FV-707  can 
be  programmed  to  store  12  fre- 
quencies In  its  internal  mem- 
ories. Install  two  AA  cells  and 
those  frequencies  will  be  held 
for  a  year,  even  when  power  is 
turned  off!  This  eliminates  the 
need  to  buy  crystals  for  often- 
used  frequencies,  and  it  allows 
an  incredible  flexibility  of  opera- 
tion. 

If  you  are  a  DX  hound,  you  can 
scan  up  and  down  the  band, 
searching  for  pileups,  and  pro- 
gram the  frequency  of  a  pileup 
into  each  memory,  to  be  recalled 
later  at  your  whim.  If  nets  are 
more  your  cup  of  tea,  the  FV-707 
will  help  you  keep  track  of  those 
as  well  Indeed,  the  uses  for 
these  memories  are  limited  only 
by  your  Imagination! 


The  FV-707  also  allows  you  to 
scan  up  and  down  the  band 
electronically.  On  the  front  of 
the  unit  are  three  buttons,  mark- 
ed Up,  Down,  and  Fast.  The  first 
two  are  self-explanatory,  and 
the  Fast  button  works  in  con- 
junction with  the  other  two.  Nor- 
mal scan  rate  is  one  kHz  per  sec- 
ond; push  the  Fast  button  at  the 
same  time  as  the  Up  or  Down 
button  and  the  rate  increases  to 
10  kHz  per  second.  With  the  op- 
tional YM-35  microphone,  fre- 
quency scanning  can  be  ac- 
complished in  the  same  manner 
using  switches  mounted  on  top 
of  the  microphone. 

FC-707  Antenna  Tuner 

Designed  specifically  to  com* 
plement  the  FT-707,  the  match* 
ing  antenna  tuner  is  a  compel- 
ling little  box.  Once  you  have  an 
FT-707  in  your  possession,  the 
matching  tuner  is  hard  to  resist. 
It  sports  a  lighted  meter  that 
keeps  track  of  power  output 
with  reasonable  accuracy,  as 
well  as  serving  as  an  swr  meter. 
An  unusual  but  extremely  handy 
feature  of  this  tuner  is  the  built* 
in  dummy  load,  switch-select- 
able from  the  front  panel. 

As  far  as  the  actual  tuning  cir- 
cuit goes,  it  is  important  to  real* 
ize  from  the  start  that  this  tuner 
doesn't  intend  to  compete  with 
the  larger  and  much  more  ex- 
pensive tuners  on  the  market. 
Maximum  power-handling  cap* 
ability  is  150  Watts,  and  the 
tuner  will  only  tune  coax  lines; 
there  is  no  provision  for  random- 
wire  tuning. 

Still,  the  tuner  performs  its  in- 
tended job  wellt  which  is  reduc- 
ing swr  on  coax  lines.  Just  for 
fun,  we  tried  tuning  up  a 
15-meter  dipole  on  40  and  10 
meters,  and  the  FC-707  handled 
the  job  easily.  Naturally,  such  a 
lash-up  didn't  work  very  well,  but 
it  did  show  off  the  tuner1  s  capa- 
bilities! This  little  tuner  should 
serve  well  in  both  mobile  and 
home  installations. 

Conclusions 

Either  on  its  own,  or  with  its 
accessories,  the  Yaesu  FT*707 
is  a  truly  competent  piece  of 
equipment.  If  you  are  a  compul- 
sive knob  twirier,  you'll  find  the 
digital  features  of  the  external 
vfo  impossible  to  resist.  If  your 
quest  is  for  solid  performance 
on  both  SSB  and  CWt  the  707  of- 
fers  that,  too.  Its  extremely  com- 
pact dimensions  make  it  an  ob- 
vious choice  for  mobile  installa- 
tions, yet  the  front-panel  layout 
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TM 
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Heathkifs  IM-5228  VTVM. 


is  such  that  it  will  be  just  as 

comfortable  in  a  home  station.  If 
you  have  any  interest  in  the  new 
generation  of  compact,  solid- 
state  transceivers,  this  new 
Yaesu  deserves  your  attention, 
For  further  information,  con- 
tact Yaesu  Electronics  Corp., 
6851  Walthall  Way,  Paramount 
CA  90723.  Reader  Service 
number  485. 

Paul  Grupp  KA1LR 
73  Staff 

HEATHKIT*  MODEL 
IM-5228  VTVM 

When  i  talk  to  hams  who  are 
thinking  of  buying  a  test  meter, 
they  invariably  seem  deter- 
mined to  get  one  of  the  fancy 
new  digital  meters.  Now  don't 
get  me  wrong,  I  don't  have  any- 
thing against  digital  meters;  it's 
just  that  they  aren't  necessarily 
the  best  meter  for  everybody, 
particularly  if  the  budget  only 
allows  for  one  meter.  Digital 
meters  are  not  much  help  when 


you  are  trying  to  interpret  a  fluc- 
tuating reading,  and,  of  course, 
they  tend  to  be  more  expensive 
then  a  comparable  analog 
meter. 

Recently,  while  shopping  for 
a  new  meter  for  the  73  ham 
shack,  I  came  across  an  old 
friend,  the  Heathkit  IM-5228 
VTVM.  This  VTVM  is  hardly  new 
to  the  market;  in  fact,  I  think  it 
has  been  around  a  lot  longer 
than  I  have!  But  that's  just  what 
makes  it  interesting,  After  all 
these  years,  its  still  one  of  the 
best  test  equipment  values  on 
the  market. 

The  5228  Is  a  bench-type 
VTVM.  It  comes  with  a  gimbled 
swivel  mount  that  allows  easy 
reading  of  the  meter,  no  matter 
where  you  place  the  VTVM.  A 
slightly  more  compact  version 
of  the  same  VTVM  is  available 
from  Heath  for  10  dollars  less. 
Since  the  bench  unit  has  all  its 
controls  on  the  front  panel  and 
also  has  a  larger  meter  move- 
ment, we  opted  for  that  modeL 


5  w:  ' 


UK  an  ironies 


Kantronics*  Van  fitter. 


The  5228  measures  dc  and  ac 
volts  and  Ohms,  and  does  so  on 
enough  scales  to  allow  easy  in- 
terpretation of  any  reading.  I 
won't  bore  you  by  repeating  all 
the  specs  here,  since  they're 
available  in  any  Heathkit  cata- 
log, but  I'll  list  a  few  to  give  you 
an  idea  of  this  meter's  param- 
eters. 

The  voltmeter  section's 
ranges  extend  from  1 .5  volts  full- 
scale  up  to  1500  volts  full-scale 
in  seven  ranges  each  for  ac  and 
dc.  Maximum  voltage  capability 
can  be  extended  to  30  kV  with  an 
inexpensive  accessory  probe. 
Input  resistance  is  11  megohms 
on  all  ranges,  permitting  accur- 
ate in-circuit  tests  without  load- 
ing  things  down.  The  ohmmeter 
section  will  measure 0,1  Ohm  to 
1000  megohms  in  six  different 
ranges. 

The  J  m  5228  is  capable  of  ex* 
tremely  accurate  measurements, 
but  final  accuracy  depends  on 
how  carefully  the  kit-builder 
calibrates  his  unit.  Any  test  in- 
strument will  need  recalibration 
from  time  to  time,  and  the 
Heathkit  people  are  quick  to 
point  out  that  one  of  the  advan- 
tages of  kit-built  instruments  is 
the  owner's  familiarity  with  the 
unit.  This  familiarity  encourages 
the  owner  to  periodically  check 
the  accuracy  of  his  meter  and 
align  it  when  necessary,  Instead 
of  blindly  hoping  that  the  fac- 
tory calibration  is  still  good. 

The  basic  $69.95  kit  uses  two 
tubes,  which  means  that  the 
VTVM  must  be  warmed  up 
before  use.  A  conversion  kit  is 
available  which  replaces  the 
vacuum  lubes  with  solid-state 
devices,  We  couldn't  resist  that 
convenience,  so  we  ordered  the 
conversion  kit  at  the  same  time 
as  the  VTVM. 

Construction 
Assembly  was  straightforward 

and  enjoyable.  As  is  usual  with 
Heathkit  products,  the  instruc- 
tions were  clear  and  easy  to 
follow.  Parts  identification  was 
easy  with  the  life-sized  pictorial 
provided,  The  VTVM  took  about 
fourteen  and  a  half  hours  to  put 
together,  working  at  a  leisurely 
pace. 

A  few  minor  points  should  be 
kept  in  mind  during  assembly. 
Be  aware  that  when  directions 
indicate  that  a  certain  number 
of  wires  must  be  present  at  a 
soldering  point,  any  wire  pass- 
ing through  that  point  is 
counted  twice:  once  entering 
and  once  leaving.  Realizing  this 
may  save  you  a  frantic  search 


for  something  else  to  add  to  that 
connection! 

The  hookup  wire  provided 
was  only  just  enough  to  do  the 
job.  If  you  cut  your  leads  too 
long,  you  may  run  out.  Also,  the 
wire  provided  was  all  the  same 
color.  Different  colors  would 
have  made  it  easier  to  check 
connections.  Only  one  error  was 
discovered  in  our  assembly 
manual:  On  page  18,  wires  from 
lug  4,  not  lug  3,  are  to  be  left  free- 
It  was  extremely  satisfying  to 
find  the  VTVM  working  perfectly 
the  first  time  it  was  plugged  in. 
However,  the  solid-state  modifi- 
cation was  yet  to  come.  If  you 
plan  to  install  this  modification, 
it  is  simplest  to  do  it  during  the 
initial  assembly.  The  installa- 
tion is  not  complicated,  but  it 
does  require  the  desolderrng 
and  removal  of  several  compo- 
nents. The  modification  took  on- 
ly a  few  minutes  and  the  VTVM 
acquired  no  problems  along 
with  its  new  solid-state  devices. 
Again,  the  unit  worked  immedi- 
ately upon  being  plugged  In! 
Construction  was  easy  and  the 
Instructions  were  good.  Even  a 
novice  kit-builder  should  have 
no  problems  with  this  one! 

The  Heathkit  IM-5228  VTVM  is 
an  old  friend  in  an  attractive  new 
cabinet.  Hams  looking  for  a 
high-quality  but  reasonably- 
priced  voltage  and  resistance 
meter  will  find  that  this  meter 
still  represents  one  of  the  best 
values  on  the  market. 

Additional  information  is 
available  from  the  Heath  Com- 
pany, Benton  Harbor  Ml  49022. 
Reader  Service  number  486. 

Alyson  Grupp  N1BEJ 

72  Staff 

KANTRONICS  VARI FILTER 

If  you've  never  used  an  active 
audio  filter  to  aid  reception  of 
signals,  you  ought  to  try  the 
Kantronics  Varifilter  to  improve 
your  listening  pleasure.  What  is 
a  Varifilter?  Good  question.  It's 
a  variable  filter  with  variable 
frequency  and  bandwidth,  and  it 
allows  you  to  select  a  peak  or  a 
notch  mode. 

Suppose  you  are  an  avid  GW 
operator  who  likes  to  dig  out  the 
weak  ones  in  a  plleup.  Maybe 
your  receiver  is  not  quite  up  to 
par  in  terms  of  its  i-f  selectivity, 
and  you're  limited  to  a  minimum 
bandwidth  of,  say,  800  cycles.  If 
the  big  guns  also  happen  to  be 
trying  to  work  the  same  station 
you  are  and  their  S9  +  signals 

Continued  on  page  89 
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US  or  DX  Listings 
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NOW  READY! 


Here  they  are!  The  latest  editions.  World- 
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the  world,  standard  time  charts,  world- 
wide QSL  bureaus,  and  more.  The  U.5, 
Edition  features  over  400,000  listings, 
with  over  100,000  changes  from  last 
year.  The  Foreign  Edition  has  over 
300,000  listings*  over  §0*000  changes. 
Place  your  order  for  the  new  1981  Radio 
Amateur  Callbooks.  available  now. 


Each      Shipping      Total 
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G  Foreign 
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$17.95    $2.55    S20.50 


$16.95    $2.55    $19.50 
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Alaska  Microwave  Labs 

4335  E.  5TH  STREET  —  DEPT.  73 

ANCHORAGE-  ALASKA  99504 

(907)  338-0340 


BFR90                   FT50GHZ 

$300 

BFR91                     FT5.0GHZ 

$3.50 

NEC  02135                       FT4.5GHZ 

TYPNF27DBMAG 

2DB  @2  OGHZ 

S500 

NEC  §4535                     FT8  5GH2 

NF  2  0D8 MAG 

15D8@2.0GHZ 

Si  4.00 

HOT  CARRIER  DIODES 


MBD  101  UHF  $1  50 

ND4131  4GHZNF-5  75DB  $19  00 

4GH2  NF-6  5  DB  $2  00 


CHIP  CAPACITORS 


2  2.  3.3.  4.7.     6  8 
IB,  22.  27,  47, 

120.  160.  220,  270, 

390.  470,  560,  680, 

1000.  1200T  1800, 
8200  s  so 


TEFLON  CIRCUIT  BOARD 


Approx  3.5"k5.0"x.010 
Appfox  3.5x5  0x0312 
Appro*  3.25  *5  0  x  0625 


S5  50 

$6.50 

S1050 


FEED-THRU  CAPACITORS 


1000  Pf  Solder  Type 
470  Pf  Solder  Type 


$.50 
S  50 


DUAL  GATE  MOSFET 


RCA  40673 


MGF1400NF  2.0DB 
@4GH  MAG  15DB 
MGF1402NF   SDB 
/5>4GH  MAG  18DB 


SI.  50: 


$28,50 
$75.00 


RF-  IF  I.C. 


MWA  — 110 

RF-IF  Amplifier  |.C. 

,1  To  400  MC  14  DB  Gain  Typ 

—2  5  out  @  108  Gain  Compression 

3  Terminal  In,  Out  &  Ground  $7  95 

MWA  — 1 20 

Same  as  110  But  8  2DBM 

Oul  at  TDB  Gam  Compression  $6.40 

MWA— 130 

Same  as  110  Bui   16DBM 

Oul  at  1 0B  Gain  Compression  $8.90 

MWA— 320 

1  To  1000  MC  8DB  Gain  Type 
115  Out  @  1DB  Gain  Compression 
—  iDB  Response  Flatness  $9  70 

NE564  PLL  $7.65 

NE592  Vfdeo  Amp  Si .75 


CHIP  RESISTORS 


M  1/2  Watt  $1  50 


COAX  CONNECTORS 


BNC  Chassis  Mount  Sq  Ffange  $1.95 

BNC  Plug  for  RG-58  $1  95 

SMA  Chassis  Mount  Sq  Flange  $6.10 
SMA  SChassFS  Mount  Tab  Terminal      $6.75 

SMA  Rug  for  RG-58  S6.75 

SMA  Plug  for  RG-174  $6.75 

Type  N  Chassis  Ml.  Sq  Flange  $3.25 

Type  N  Plug  For  RG-9/RG— 8  $3.75 

Type  N  Double  Male  $7.25 


PISTON  TRIMMERS 


Tnko2Gl-0lM    5~3PM~8Pf.  .3-1.8PI   $250 

OPEN  AT  8PM  EST 


M-||-|lllipHjB|B|P|t|r|||rMIII| 


IF  YOU  DO  NOT  SEE 

WHAT  YOU  WANT    ASK 


ORDERS  ARE  POSTAGE  PAID 


For  the  best  deal  on 

AEA*  Alliance*  A  meco«Apple*ASP 
Avanii»Belden»Bencher*BirrJ*COE 

CES*  Com  muni  cations  Specialists 
Collins*Cushcratl*Oaiwa»DefiTron 

Drake* Hustler*  Hy  Gain* lcom*IRL*KLM 
Kenwoori*Larsen*Macrotronics*MFJ 
Midland*  Mini  Products*  Mir  age*  Mosley 
MPC*Newtronics*  Nye*  Panasonic 
PaJomar  Engineers*ftegency*Robol 
Shure*StandarrJ*Swan*  Tempo 
Ten-Tec»Transcom*Taesu 

MARCH 
SPECIALS 

ETO  Model  76A  2  kW 
linear $1339 

TenTec  Delta  580  trans- 
ceiver _  $759 

NEW  YAESU  FT-480R  all- 
mode  2- meters       $469 

KENWOOD  TS-830S 
transceiver ...   In  stock! 

TEMPO  S-1,  only  $239 
with  touchtone  ....  $269 

APPLE  Disk  Based 
System:  Apple  II  or  II 
Plus  with  48k  RAM  in- 
stalled, Disk  II  with  con- 
troller, RF  Modulator; 
New  DOS  3.3 $1799 


Apple  prices  include  prepaid  shipping 

within  continental  United  States 

Erickson    is     accepting     late    model 

amateur  radio  equipment  for  service: 

fyjl  time  technician  on  duty 

CALL  TOLL  FREE 

(outside  Illinois  only} 

(800)  621-5802 

HOURS:  9:30-5:30  Mon.,  Tues.,  Wed.  &  Frl. 

mmmam        9:30-9:00  Thursday 
tfSPPi        9:00-3:00  Saturday 


ERICKSON 

COMMUNICATIONS 

Chicago.  IL  60630 

5456  North  Milwaukee  Ave. 
|3l2)63l-5l8liwiihiniiiinois| 


►^  ftsadef  Service — $00  page  130 
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OSCAR  ORBITS    J 


Courtesy  of  AMSAT 


The  OSCAR  satellites  are  subject  to  atmospheric  drag,  of  course, 
and  the  present  period  of  intense  solar  activity  has  accentuated  the 
problem.  During  this  period,  our  sun  has  been  expelling  huge 
numbers  of  charged  particles,  some  of  which  find  their  way  into  the 
Earth's  upper  atmosphere,  increasing  the  density  (and  thus  the 
drag)  there.  It  is  through  this  region  that  the  OSCARs  must  pass. 
OSCAR  8t  in  a  lower  orbit  than  OSCAR  7,  is  the  more  seriously  af- 
fected of  the  two. 

If  the  drag  factor  is  not  considered  when  OSCAR  calculations  are 
performed,  long-range  orbital  projections  will  be  in  error.  For  exam- 
ple, by  the  end  of  1979.  OSCAR  8  was  more  than  20  minutes  ahead 
of  some  published  schedules.  The  nature  of  orbital  mechanics  is 
such  that  extra  drag  on  a  satellite  causes  it  to  move  into  a  lower  or- 
bit, resulting  in  a  shorter  orbital  period.  Thus,  the  satellite  arrives 
above  a  given  Earthbound  location  earlier  than  predicted. 

Using  data  supplied  to  us  by  Dr.  Thomas  A.  Clark  W3IWI  of  AM* 
SAT,  the  equatorial  crossing  tables  shown  here  were  generated 
with  the  aid  of  a  TRS-SO™  microcomputer.  The  tables  take  into  ac- 
count the  effects  of  atmospheric  drag  and  should  be  in  error  by  a 
few  seconds  at  most. 

The  listed  data  tells  you  the  time  and  place  that  OSCAR  7  and 
OSCAR  8  cross  the  equator  in  an  ascending  orbit  for  the  first  time 
each  day.  To  calculate  successive  OSCAR  7  orbits,  make  a  list  of 
the  first  orbit  number  and  the  next  twelve  orbits  for  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  115  minutes  later 
{two  hours  less  five  minutes).  The  chart  gives  the  longitude  of  the 
day's  first  ascending  (northbound)  equatorial  crossing.  Add  29°  for 
each  succeeding  orbit.  When  OSCAR  is  ascending  on  the  other  side 
of  the  world  from  you,  it  will  descend  over  you.  To  find  the 


equatorial  descending  longitude,  subtract  166°  from  the  ascending 
longitude.  To  find  the  time  OSCAR  7  passes  the  North  Pole,  add  29 
minutes  to  the  time  it  passes  the  equator.  You  should  be  able  to 
hear  OSCAR  7  when  it  is  within  45  degrees  of  you.  The  easiest  way 
to  determine  if  OSCAR  is  above  the  horizon  (and  thus  within  range) 
at  your  location  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of 
2450  miles  (4000  kilometers)  from  your  QTH.  If  OSCAR  passes 
above  that  circle,  you  should  be  able  to  hear  it.  if  it  passes  right 
overhead,  you  should  hear  it  (or  about  24  minutes  total.  OSCAR  7 
will  pass  an  Imaginary  line  drawn  from  San  Francisco  to  Norfolk 
about  12  minutes  after  passing  the  equator.  Add  about  a  minute  for 
each  200  miles  that  you  live  north  of  this  line.  If  OSCAR  passes  15° 
east  or  west  of  you,  add  another  minute;  at  30°,  three  minutes;  at 
45°,  len  minutes.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.5  MHz 
downlink,  beacon  at  29.502  MHz.  Mode  B:  432J25-.17S  MHz  uplink, 
145.975-.925  MHz  downlink,  beacon  at  145.972  MHz. 

At  press  time,  OSCAR  7  was  scheduled  to  be  in  Mode  A  on  odd 
numbered  days  of  the  year  and  in  Mode  B  on  even  numbered  days. 
Monday  is  QRP  day  on  OSCAR  7,  while  Wednesdays  are  set  aside 
for  experiments  and  are  not  available  for  use. 

OSCAR  8  calculations  are  simitar  to  those  for  OSCAR  7,  with 
some  important  exceptions.  Instead  of  making  13  orbits  each  day, 
OSCAR  8  makes  14  orbits  during  each  24-hour  period.  The  orbital 
period  of  OSCAR  8  Is  therefore  somewhat  shorter:  103  minutes. 

To  calculate  successive  OSCAR  8  orbits,  make  a  list  of  the  first 
orbit  number  (from  the  OSCAR  8  chart)  and  the  next  thirteen  orbits 
for  that  day.  List  the  time  of  the  first  orbit.  Each  successive  orbit  is 
then  103  minutes  later.  The  chart  gives  the  longitude  of  the  day's 
first  ascending  equatorial  crossing.  Add  26°  for  each  succeeding 
orbit.  To  find  the  time  OSCAR  8  passes  the  North  Pole,  add  26 
minutes  to  the  time  it  crosses  the  equator.  OSCAR  8  will  cross  the 
imaginary  San  Francisco*to-Norfolk  line  about  11  minutes  after 
crossing  the  equator.  Mode  A:  145.85-.95  MHz  uplink,  29.4-29.50 
MHz  downlink,  beacon  at  29.40  MHz,  Mode  J:  145,90*146.00  MHz 
uplink,  435,20-435.10  MHz  downlink,  beacon  on  435.090  MHz. 

OSCAR  8  is  in  Mode  A  on  Mondays  and  Thursdays,  Mode  J  on 
Saturdays  and  Sundays,  and  both  modes  simultaneously  on  Tues- 
days and  Fridays.  As  with  OSCAR  7,  Wednesdays  are  reserved  for 
experiments. 
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MODEL  II 


11%  DISCOUNT 
Off  List 

64K  1  DRIVE    $3440.00 

Ha  I o**i  on  Owl  of  Slot*  Stapntwiii 

ImmtdiQlt  $hipm*n1  Oft  WoM  lt*m* 


$  DISCOUNT  $ 

TRS-80® 


DEALER  A301 


COMPUTES  SPECIAL  IS  TS 


26 ^300 1  4K  Color  , .........  .... 

26  \U5  US  232  Boord  

M-1140"O' Klnt«rtoc« «.-.  .... 

26-H71  T«!ephon*  Mod*m 

Fqtt  100  CPS  C»ntronki  730  Pricier , 

T4>xtQuomy  Csmronici  737  PriT>f*r. 737.00        26   1061  4K  ).  ,  w  ,  ,  , 


FREE 

COMPUTER 

CATALOG 

UPON 
REQUEST 

.     $360  00 

£4  00 

.,...24*00 

.        419  00 

169  00 

577.00 


CAT  Modem 


14900 


1.800-841-0860  Toll  Free  Order  Entry 

MICRO  MANAGEMENT  SYSTEMS,  INC. 


26-1062  16K  III 

26  1063  32K  III 

2  Drives.   RS232 


,.$630.00 
...  688.00 

.  .  2225.00 


DOWNTOWN  PtAZA  S*#OP*lNG  CENTf R 

flSCSfCONO  AVt    S  W 

CAIRO.  GEOftGlA  JI72B 

OA    PHONE  NO    (912)  377  7120 


^313 
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"BRAND  NEW 


u 


CHAMPION  MESSAGE 
MEMORY  KEYER 

Model  TE-292 


r"  $125.95 


Features: 

m  State-of  the-Art-CMOS  Ctrtvttty 

9  Choice  of  Message  Storage 
•A.  S#*  SO  character  messages 
*B  Twelve  2S  character  messages 
*C,27  combinations  of  message 
C.  programming, 

m  Records  at  any  speed  —  plays  at  any  speed. 

*  Memory  operating  LEO 

•  Use  tor  daily  QSO  or  contests 


PLUS: 


•  Sett-completing dots  and  dashes 
«  Both  dot  and  dash  memory 

•  iambic  Keying  with  any  squeeze  paddle 
95-SO  w.p.m. 

•  Speed,  volume,  tone,  tune  and  weight  controls 
vStdetone  and  speaker 

9  Low  current  drain  CMOS  battery  operation— portable 
9  Rear  panei  Jack  tor  auxiliary  power 
9  Detune  quarter  inch  jacks  for  keying  and  output 
9  Keys  grid  htock  and  solid  rigs 

9  WIRED  AND  TESTED  FULLY  GUARANTEED— LESS 
BATTB&Y 


$  89.95 


Features: 


Model  TE  284 


•  'State*ofthe-An  CMOS  Circuitry 

I  •  Three  choices  ot  Message  Storage 
♦A.  Two  (5Q  character  each} 

message  storage 
'6.  Four  (25  character  each} 

message  storage 
-C  One  50  character  and 

two  25  character  message 

storage 

•  Records  at  any  speed  plays  at 
any  speed 

•  Memory  operating  LED 

•  Use  for  daily  QSO  or  contests 


SPEED 

PLUS:        ~ 

•  Sett-completing  dots  and  dashes 
9  Both  dot  and  dash  memory 
9  iambic  Keying  with  any  squeeze  p add fe 
9  5-50  vr  p.m. 

9  Speed,  volume,  tone,  tune  and  weight  controls 
9  Sidetone  and  speaker 

»  Low  current  dram  CMOS  battery  operation— portable 
9  Deluxe  quarteMnch  jacks  tor  keying  and  output 
9  Keys  grid  block  and  soitd  rigs 

9  WIRED  AND  TESTED  FULLY  GUARANTEED— LESS 
BA TTERV 


MESSAGE 
MEMORY  KEYER 


Features: 


•  A&wncetl  CMOS  message  memory 

•  r*o   S5Q   chat    iter)}   message 
storage 

•  Repeat  tvnenon 

•  Records  at  any  speed— ptays  dack 
at  4"f  speed 

•  Long*f  message  capacty 
Fwsmpt*    send  CD  CQ  CO  DX  de 

wBivjM  wbzyjm  it— lien  ****> 

second  message  on  contact — de 
W82YJH  051  HY  NY  5*9  5  79  Paul 

Paut  « 

•  Usa  tor  daily  OSDs  or  contests 


Model  *  TE20 1 


$69.95 


•  State  Q'lhe  art  CMOS  *iyer 

e  Sett  completing  dots  and  tissues 
e  Both  dot  and  dash  memory 
elgmtur;   keying    wtth   any    squPMfi 
paddle 

•  5  50  #pm 

•  Speed     volume     rone,    tune   and 
watgnt  controls 

•  $>aetor>e  and  saea*er 

9 Low  current  dram  CMOS  Darter, 
operation— ooftaoiv 

•  De'uie  qumrfei'incn  tacks  for  *er 
ing  a ffd  output 

9Keftgrtd  block  antf  sot'ti  state  rttJS 

•  WtftED    AND    TESTED 
GUAfiANTEED-LESSBA 


Model  n  TE144 


$59.95 


Features:  Deluxe  CMOS 

Electronic  Keyer       \ 

►  State  of  the  art  CMOS  Circuitry 
I  Sett  completing  dots  and  dashes  ' 

\  Both  dot  and  dash  memory 
I  IAMBIC  keying  with  any  squeeze  paddle i 
5-50  wpm  ' 


Speed,  wetght,  tone,  votuma  tune  controls  A  sidetone  and 

speaker 

Semi-automatic  "bug"  operation  £  straight  keying— rear 

panel  switch 

Low  current  drain  CMOS  battery  operation— portable 

Deluxe  quarter  inch  jacks  tor  keying  and  output 

Keys  gnd  block  and  solid  state  rigs 

Wired  and  tested— futty  guaranteed— tess  battery 


MODEL  TE133-  same  as  TE144  with  wgt  and  tone  control  internal,  less  semt- 
auto  keying,  S4$.ftS 

MODEL  TE122  -  same  as  TE1 33  (ess  wgt  June,  solid  state  key  ii*q  S3&.B5 

AT  YOUR  DEALER  OR  SEND  CHECK  OR  MONEY  ORDER. 
Plus  S2.00  S/H       NY  Res  add  tax 


AC 


ELECTRONICS,  INC 
1106  RAND  BLDG. 
BUFFALO  NY  14203 


we 


Preamplifiers 


The  famous  Palo  mar  Engineers 
preamplifier  has  been  updated 
and  packaged  in  an  attractive  new 
cabinet. 

For  the  SWL  there  is  the  P-305 
(9-v  DC  powered)  and  the  P-308 
(1 1 5-v  AC  powered)  featuring  full 
shortwave  coverage,  selection  of 
two  antennas.  20  db  attenuator. 
15  db  gain  control  and  on-off- 
bypass  switch. 

For  transceivers,  the  P-310X 
features  automatic  bypass  on 
transmit,  adjustable  detay  for 
return  to  receive,  and  350  watt 
transmit  capability. 

All  models  have  these  features: 

*  Up  to  20  db  gain, 

•  Covers  1 .8  to  54  MHz  in  four 
bands. 

•Low  noise  figure. 
-Reduces      image      and 

spurious  response. 
•8"    x    5"    x    3".    Brushed 

aluminum    control    panel. 

Black  vinyl  cover. 
•SO-239  connectors* 
•LEO  pilot. 

Order  direct  or  from  your  favorite 
dealer.  Model  P-305  Receiver  Pre- 
amplifier for  9-v  DC  $99.95.  Model 
P-308  for  11S*  AC  $109.95.  Trans- 
ceiver Preamplifier  Model  P-310X 
$129,95.  Add  $3  shipping/handling. 
Calif,  residents  add  sales  (ax. 

Don't  wait  any  longer  to  pull  out 
weak,  rare  DX. 


Palomar 
Engineers 

mix  465t  Eacmuiido,  CA.  92026 
Phone:  [714]  747-3343 
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Reprinted  from  the  Federal  Register 


47  CFR  Part  97 

[FCC*0-*J4J 


Petition  for  Reconsideration  of 
Academy  of  Model  Aeronautic* 
Concerning  Interpretation  of  Amateur 
Radio  Service  Rules  To  Allow  ■ 
Nonllcenaed  Person  To  Operate  en 
Amateur  Radio  Station  To  Control 
Model  Aircraft 

aqemcy:  Federal  Gommun tea  lions 
Commission, 

ACTlOK  Interpretation  of  rule. 


fi  The  Commissions  staff  was 
asked  to  rule  on  the  question  as  to 
whether  a  person  not  holding  an 
amateur  radio  license  could  operate  an 
amateur  radio  station  to  control  model 
aircraft.  The  staff  ruled  thai  |  97.79(d) 
did.  not  permit  an  amateur  radio  station 
to  he  operated  by  an  unlicensed  person 
Tor  ihe  purpose  or  controlling  model 
aircraft  since  such  use  constitutes  one- 
way transmission.  The  basis  for  the 
ruling  was  an  interpretation  of  §  97.79(d) 
which  permits  unlicensed  persons  to 
participate  in  two-way  amateur  radio 
communications  under  the  supervision 
of  a  control  operator,  but  not  one-way 
communications.  The  Academy  of 
Model  Aeronautics  pe  Li  tinned  for  review 
of  I  his  ruling  by  the  full  Commission. 

The  Commission  en  banc  affirmed  Ihe 
staffs  Interpretation. 
AOOW8S;  Federal  Commtmicatioos 
Commission,  Washington.  DC  20554 
for  Rjfrmrn  mronti atom  contact: 
Maurice  J.  DePunt  [201]  254-0864. 

SUPPLEMENT  AAV  INFORMATION: 
Adopted:  November  8,  1080 
Released:  November  21, 1980 

By  the  Commission: 

1  The  Commission  received  a  letter, 
dated  April  10, 1979P  from  Mr.  Francis  E. 
Morris  of  San  Diago,  California, 
inquiring  whether,  I  ptfSOD  QOl  h-AJing 
an  amateur  radio  Hconse  could  operate 
an  amateur  radio  station  to  control 
model  y  [rcraJl.  By  reply  l&Uer  of  May  10. 
1979.  Mr.  Morris  was  advised  that  this 
was  not  permissible  under  Part  97  of  our 
rules.  Hie  basis  for  the  ruling  was  an 
Interpretation  of  |  97.79(d)  which 
permits  unlicensed  persons  lo 
participate  in  two-way  amateur  radio 
communications  under  the  supervision 
of  a  control  operator.  The  Commission's 
staff  ruled  that  $  9779(d)  did  not  permit 
an  amateur  radio  station  lo  be  operated 
by  an  unlicensed  person  for  the  purpose 
of  controlHng  modal  aircraft  smce  such 
use  constitutes  one-way  transmission 

£  The  Academy  of  Model  Aeronautics 
lAMAJ.  the  petitioner  in  this  proceeding, 
learned  of  the  staffs  latter  to  Mr.  Morris, 
CJn  August  Z7,  1979*  AM  A  requested  the 
Private  Radio  Bureau  ( Bureau)  to 
reconsider  its  interpretation  of  Rule 
fi  '<7.79(dj.  The  staff  did  reconsider  the 
ruling,  and  on  October  15, 1U79.  advised 
AM  A,  ihrough  its  attorney,.  |acH  R. 
Smith,  thai  the  communica lions  referred 
to  in  s  97-79{d)  are  meant  to  be  two-way 
com  muni  cations.  The  staff  further 
advised  AMA  that  the  provisions  of  Part 
07.  unlike  the  Part  95  Radio  Control 
Service  Rules  .  did  nut  ex  tend  operating 
privileges  to  non-licensed  persons  to 
control  model  aircraft  It  is  from  Ibis 
decision  thai  the  i»e  or  toner,  AMA,  now 
vris  miun  t->  Use  Commission  so 
bene 

J.  fn  its  Petition  for  Review*  [tied 
November  14.  1979.  petitioner  presents 
three  questional 

(a]  Whether  the  Bureau  erred  in  iis 
construction  of  the  tarm  "third  party*'? 

[bj  Whether  the  Burr  tin  Improperly 
interpreted  the  Pari  97  Rules  in  holding 
that  the  radio  control  provisions  were 


not  parallel  in  all  respects  to  the  Radio 
Control  fR/C]  Service  Rules? 

fc]  Whether  the  Bureau's 
interpret  hi  ion  of  "third  party"  is 
inconsistent  with  other  Part  97  ruJes  and 
with  long-recognized  Amateur  practice? 

4,  At  the  outset,  it  will  be  useful  lo 
restate  the  principal  issue  in  this 
pm  ceding  The  question  is  whether  or 
not  a  person,  who  is  not  a  licensed 
amaleur  radio  operator,  should  be 
permitted  to  operate  an  amateur  radio 
station  for  the  purpose  of  controlling  a 
mode)  aircraft.  It  is  in  this  con  text  that 
we  believe  that  the  matter  should  be 
addressed,  ft  should  a  1*0  be  noted  thai 
the  Amateur  Radio  Service  and  the 
Radio  Control  Service  are  essentially 
different.  The  Amateur  Radio  Service  is 
for  technically-inclined  persons  who 
wish  to  team  about  and  experiment  with 
radio  communications  equipment  and 
opera  ling  techniques.  On  the  other  hand, 
the  Radio  Control  Service  is  for  anyone, 
whether  technically  inclined  or  nn|.  whn 
wihhi'S  to  use  radio  for  control  ting  a 
remote  object. 

fii  One  of  the  fundamental  purposes  of 
the  Amateur  radio  service  is  the 
recognition  and  enhancement  of  the 
Value  of  the  service  to  the  public  as  a 
voluntary  noncommercial 
communication  service.  In  furtherance 
of  this  aim.  a  licensed  amateur  operator 
may  permit  ■  non-licensed  person,  i.e..  a 
third  party,  to  participate  in  amateur 
radio  communications  from  his  station, 
provided  that  a  control  operator  is 
present  and  continuously  monitors  and 
supervises  the  radio  communication  lo 
Insure  compliance  with  the  rules.  An 
illustration  of  this  type  of  third-party 
traffic  is  where  United  States  military 
personnel  stationed  overseas,  who  are 
not  amateur  operators,  are  enabled  to 
converse  with  their  families  buck  home 
via  a  two-way  Amateur  radio  hook-up. 
To  effect  such  communicallons,  the 
countries  involved  must  have  assented 
to  third -party  traffic  and  licensed 
Amiileur  radio  operators  must  be  in 
control  of  I  he  respective  transmitting 
and  receiving  amateur  radio  stations  It 
is  in  this  light  that  the  the  term  "any 
third  party1'  referred  lo  in  g  97.7y{d) 
must  be  understood1  The  resultant 
communications  then  become  the  "ihird- 
party  traffic'"  which  we  have  defined  in 
1 97.3  (v)  am 

Amateur  radio  communication  by  or  under 
the  lupf  fvislnn  of  the  coobnl  operator  of  as 
aatotrut  /mho  station  to  armthet  amateur 
ntfim  Matron  an  behalf  of  anyone  other  than 
the-  control  operator  ( Emphasis  supplied- J 

Contrary  to  petition  era  assertion  thai 
§  97  TSfdl  is  a  broader  sect  jo  n  than 
}  U7.3{v)  and  that  it  defines  the  scope  of 
Permissible  participation  by  non 

licensees  in  amateur  communications, 
Ihose  iwo  sections,  aa  well  as  |  9*7.114 3 

which  specified  the  conditions  under 
which  third-party  traffic  may  he  sent. 


1  Spciiun  97, tb  CuiiU  ul  nuerattu  ioq.uir«rtwrii* 
Id 1 1  hr  lii.rmee  of  an  amateur  radio  ■Ifcuur)  SMJ 
pcrnMi  any  third  pam  Id  parlicipalt  in  immruF 
mitm  ramRhmkiUrm  trorn  hn  nation,  pfortdad  thai 
a  control  openatur  ti  pt«enT  and  f  cntuivCHudf 
m«r  tltifi  and  tufwrrues  lit  f-d»  poaMmialfaUfm  lo 
ifiurr  crrmphEntc  With  rtw  ndc»- 
■  Action  W  in  Third  party  traffic 
|a|  rntpfAj  liooal  tfejrd  party  h-»ffc  ncvpf  with 
oaartrias  wnic*  tu™  i 
lb)  Thud  party  traffic 


are  all  inter- related  and  were  in  no  way 
intended  to  provide  lor  the  doti-U censed 
amateur  communications  which  the 
petit  toner  desires-  To  hold  thai  the  third 
person  referred  to  in  i  97.79(d)  include* 
a  non  licensed  person  engaging  in  ome- 
way  communications  to  control  s 
remote  object  is  to  strain  for  an 
interpretation  of  the  rule  to  fit  the 
petitioner's  wish.  Worse,  it  is  yet 
another  instance  of  chipping  away  at  the 
basic  requirement  that  only  licensed 
operators  be  permitted  to  operate 
amateur  radio  stations.  In  our  view. 
bono  fide  third-party  communications, 
as  described  shove,  can  be 
distinguished  from  one-way 
communications  designed  to  control  the 
movement  of  a  remote  object.  Although 
an  exception  was  made  to  the  H cense 
requirement  for  two-way 
communications,  we  do  not  believe  that 
it  would  be  In  the  public  interest  lo 
further  extend  this  exception  by 
interpretation  of  the  rule  to  Include  one- 
way communications 

6,  In  its  erf  ument  that  the  Bureau 
ignored  the  pars!!  el  ism  between  (he 
Amateur  and  the  Radio  Control  Service 
Rules  (which  the  petitioner  insists 
exists]  the  petitioner  misstates  the  basis 
and  purpose  of  the  proposed  rule 
making  in  Docket  No.  19572.  Thai 
proceeding  proposed  amendment  of  Pari 
97  rules  insofar  as  they  pertain  to  the 
radio  control  of  remote  model  craft  and 
ve hides.  The  petitioner  states  that:  "The 
purpose  of  the  rules  change,  the 
Commission  Indicated,  was  to  establish 
comparability  between  the  rules 
governing  Itke-iype  operations  in  Ihe 
Amaleur  Radio  Service  and  the  Clttaens 
Radio  Service.* "  However,  a  close 
reading  of  that  Notice  of  Proposed  Rule 
Making  will  reveaf  thai  if  was  Ihe 
petitioner  in  that  proceeding  (also  AMA) 
who  "states  a  desire  for  comparability 
between  the  rules  governing;  like- type 
operation  in  the  Amateur  Radio  Service 
and  the  Citizens  Radio  Service  "  In  fact 
the  objectives  of  the  Commission^ 
proposal  allowing  amufesir  radio 
stations  to  be  used  for  control  of  remote 
models  were  simplification  of  station 
identification*  logging,  and  portable 
operation;  special  provisions  requiring 
the  amateur  transmitter  to  bear  an 
identifying  marker  and,  provision  for  a 
maximum  mean  power  output  of  one 
watt  for  transmitters  qualifying  for 
operation  under  these  special 
provisions.  In  this  connection,  see  Rock 
Creek  ere.  Dial  v.  County  ofGaiavervs, 
m  CaL  2d.  7.  9,  172  P,2d.  863,  where  the 
court  said  "the  oblective  bo  ugh  1  to  be 
achieved  by  a  statute  as  well  as  the  evil 
to  be  prevented  is  of  prime 
consideration  in  its  interpretation/' 
Nowhere  is  it  suggested  in  the 
Commission's  Notice  of  Proposed  Ktiie 
Making  in  Docket  No.  13572  thai  all  of 
the  roles  relating  to  operation  of  a  radio 
station  in  the  R/C  Service  for  control  of 
a  remote  object  would  he  carried  over 
into  the  Amateur  Radio  Service  when  an 
amateur  radio  station  is  so  used.  This  ia 
an  important  point  because  much  of  the 
petitioner's  argument  arises  from  the 
fact  that  the  staffs  decision  holds  that 
the  provisions  of  5  95-265(bJ{oj  *  are  not 
implicitly  contained  in  the  Part  97  rules 
relating  lo  Ihe  use  of  an  amateur  radio 
station  to  control  models.  We  turn  to  a 
fundamental  rule  of  statutory 
construction  to  support  the  staffs 
position,  In  People  v.  Valentine,  za  Cal. 
2d  121. 142, 169  p-2d.  1, 14t  the  court 
held  that  where  a  statute,  with  reference 
lo  one  subject  contains  a  given 
provision,  the  omission  of  such  a 
provision  from  a  similar  statute 
concerning  a  related  subject  is 
significant  to  show  that  a  different 
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intention  existed. 

The  transmission  or  delivery  uf  ihe 
following  amateur  radio-communii_auon 
is  prohibited: 

7.  Finally,  petitioner  alleges  thai  the 
Bureau  erred  in  adopting  an 
interpretation  of  "third-party"  that  is 
inconsistent  with  other  provisions  of  the 
Amateur  Radio  Service  Holes  and  with 
Commission-accepted  Amateur  practice- 
Specifically,  petitioner  cites  f  1  97.BS 
and  97J91  as  conflicting  with  fi  97.79[d]r 
if  S  97.79(d)  is  read  to  apply  to  two-way 
amateur  ratio  communications.  We  do 
not  subscribe  to  petitioner's  theory 
relating  to  those  sections.  The  definition 
uf  amateur  radio  communications  is 
contained  in  fl  B7>3(b).  Theref  such 
communication  is  defined  as 
noncommercial  radio  communication  by 
or  among  amaleur  radio  stations  solely 
with  a  personal  aim  and  without 
pecuniary  or  business  interest-  In 
If  97.39  and  97.91,  the  uses  of  an 
amateur  station  are  ael  forth.  11  may  be 
used  to  communicate  with  other 
amateur  radio  stations  (two-way 
communications )  or  to  control  remote 
objects  (one- way  communication]  (see 
|  97  89):  or,  to  engage  in  certain  kinds  of 
additional  one -way  transmissions  such 
es  sending  inform  a  uon  bulletins,  or 
conducting  a  net  operation,  as  in  a 
"round-robin"  discussion  (see  §  97,91  J. 
Peutioner  says  that  }  97.79(d)  should 
have  the  term  "two-way"  in  its 
provisions,  and  that.  slnCL*  it  does  not,  a 
non-licensed  person  should  be  able  to 
engage  in  aH  ihe  types  or 
communications  permitted  by  §§  97.89 
and  97,91.  We  do  not  agree.  The 
provisions  of  |  9779(d)  clearly 
contemplate  only  |wu-way 
communications.  For  example,  that 
section  requires  a  control  operator  tu  be 
present  and  continuously  monitor  the 
radio  communications.  Monitoring  in 
9  97.79(d)  refers  to  message  conteiit.  It 
would  be  ludicrous  to  believe  that  the 
Commission  would  require  monitoring 
of  a  steady  hum  or  lone-signal,  which  is 
the  type  of  signal  that  is  used  m  a 
typical  one-way  common i cation 
designed  to  control  a  remote  object, 

8.  Petitioner  further  stales  that  under 
the  Bureau's  interpretation,  there  must 
be  two-way  communicuiions 
established  between  unlicensed  amateur 
radio  operators  before  a  non-licensee 
myy  participate.  Petitioner  further 
argues  (hat  if  followed  through,  the 
Bureau's  interprptnlion  would  prevent, 
for  example,  a  non -licensee  from 
sending  an  informal  ion  a  I  bulletin  at  a 
licensed  station,  addressed  in  general,  to 
"all  amateurs'",  since  there  is  no  contact 
with  another  station  involved.  We  could 
not  agree  more.  That  is  precisely  what 

f  97-91  does.  It  requires  th*l  only 
licensed  amateur  radio  ope  raters  send 
such  general  bulletins  over  the  air*  li  is 
interesting  to  note  that,  in  practice*  il  is 
ihe  American  Radio  Relay  League  s 
station  VV1AW  from  which  Ihe  bulk  or 
such  bulletins  emanate.  Ail  of  the 
persons  at  the  League's  headquarters 
vvho  send  such  bulletins  are  duly 
licensed  amateur  rsdio  opera  tors. 
Persons  sending  such  bulletins  from  any 
other  amateur  radio  station  are  likewise 
expected  to  be  licensed  operators. 
Moreover,  in  the  "round -robin"* 
discussions  that  5  97.91  allows,  it  is 
licensed  operators,  wiih  un  intereal  in 
such  net  optirci tutrta,  that  the  rule 
conlemplates 

9.  Petitioner  offers  a  hypothetical  case 
wtwre  Licensee  A  operates  a  repeater 
equipped  with  "autopatch"  (a  way  of 
counseling  an  amateur  radio  station  lo 
the  telephone  landline  circuits].  The 
station  in  repeater  operation  operates 
under  As  call  sign  and  A  is  the  control 
operator.  Given  these  facts,  petitioner 
says  that  if  A  makes  an  autopaich  call  it 
would  be  unlawful  under  the  staffs 
interpretation  of  |  97.79(dj  because 
communications  between  amateur 
stations  do  not  exist.  Petitioner  further 
says  that  another  amateur  station  thai 
uses  the  repealer  to  make  an  autopatch 

Continued  on  page  101 
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SEE  YOU  IN  ORLANDO 


HAL  2304  MHz  Dow  neon  verters  (frequency  rang©:  2000  IYIH*/250Q  MHz)  2304 
Model  #1  kit:  $69,95,  2304  Mode*  #2  kit  (with  preempt  $79.95, 2304  Mode!  #3  Kit 
with  high  -gain  preamp):  $89.95.  All  of  the  above  kits  come  Wfth  coax  fittings 
N  and  OUT,  and  with  weatherproofed  diecast  housing.  All  of  above:  Factory 


wired  and  tested:  S50  additional.  Power  supply  kit;  S19.95 


FREQUENCY  COUNTERS 


COMPLETE  KITS*  CONSISTING  OF  EVERY  ESSENTIAL  PART  NEEDED  TO 
MAKE  YOUR  COUNTER  COMPLETE  HAL-600A  7  DIGIT  COUNTER  WITH  FRE 
OUENCY  RANGE  OF  ZERO  TO  600  MHz  FEATURES  TWO  INPUTS  ONE  FOR 
LOW  FREQUENCY  AND  ONE  FOR  HIGH  FREQUENCY;  AUTOMATIC  ZERO 
SUPPRESSION  TIME  BASE  IS  10  SEC  OR  1  SEC  GATE  WITH  OPTIONAL  10 
SEC  GATE  AVAILABLE  ACCURACY  *  001%.  UTILIZES  10-MHz  CRYSTAL  5 
PPM 

COMPLETE    KIT , , $1 39 

HAL-300A  7-DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  300 
MHz  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HfGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION  TIME  BASE  !S  1  0  SEC 
OR  .1  SEC  GATE  WITH  OPTIONAL  10  SEC  GATE  AVAILABLE  ACCURACY 
2  001%,  UTILIZES  10  MHz  CRYSTAL  5  PPM 
COMPLETE    KIT , %W9 

HAL  SOA  8-DIGIT  COUNTER  WITH  FREQUENCY  RANGE  OF  ZERO  TO  50 
MHz  OR  BETTER  AUTOMATIC  DECIMAL  POINT,  ZERO  SUPPRESSION  UPON 
DEMAND  FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCY  INPUT  AND 
ONE  ON  PANEL  FOR  USE  WITH  ANY  INTERNALLY  MOUNTED  HALTRONIX 
PRE  SCALER  FOR  WHICH  PRGVtSIONS  HAVE  ALREADY  BEEN  MADE  l  0 
SEC  AND  1  SEC  TIME  GATES  ACCURACY  -  001%  UTILIZES  10  MHz 
CRYSTAL  5  PPM 
COMPLETE    KIT ,.r- j  109 

PRE  SCALER  KITS 

HAl  300  PRE ,. . . . . $1 4.95 

(Pre-df  Mled  G10  board  and  all  components) 

HAL  100  A/FRE f .  $24,95 

(Same  as  above  with  preamp) 

HAL  600  f  *t ♦  * ¥ 529  95 

(Pre-dnlled  GtO  board  and  all  components) 

HAL  600  A/PRE.  ..,*•,,•#■*■,,«».«»,,, „ ,  .  c^O  Q^ 

(Same  as  above  but  with  preampi  *oa.ffa 

TOUCH  TONE  DECODER  KIT 

HIGHLY  STABLE  DECODER  KIT  COMES  WITH  2  SIDED  PLATED  THRU  AND 
SOLDER  FLOWED  G  10  PC  BOARD,  7-567  sr  2  7402,  AND  ALL  ELECTRONIC 
COMPONENTS   BOARD  MEASURES  3V»  x  51/,  INCHES   HAS  12  LINES  OUT 
ONLY  S».«S 

DELUXE  12  BUTTON  TOUCHTONE  ENCODER  KIT  utilizing  Ihe  new  ICM  7206 
chip  Provides  Doth  VISUAL  AND  AUDIO  indications"  Comes  with  its  own  two 
lone  anodized  alommumcabmei  Measures  only  2  3M  *  33/4'   Complete  with 
Touch-Tone  pad.  board,  crystal,  chip  and  all  necessary  components  io  finish 
the  kit 
PRICED  AT $29.95 

For  those  who  wish  10  mount  the  encoder  m  a  hand-held  unit,  the  PC  board 
measures  only  9/ 16"  *  1  W  This  partial  kn  with  PC  board,  crystal,  chip  and 
componenls 

rHlvtLrAI,..............i,^...i ,,-.■■,...,.,....„ ,  S 1 4 .  a  5 

ACCUKIYEI— MfMOlY  OPTION  KIT  THIS  ACCUKEYER  MEMORY  KIT  PRO 
VfDES  A  SIMPLE,  LOW  COST  METHOD  QF  ADDING  MEMORY  CAPABILITY 
TO  THE  WB4VVF  ACCUKEYER.  WHILE  DESIGNED  FOR  DIRECT  ATTACH 
MENT  TO  THE  ABOVE  ACCUKEYER.  IT  CAN  ALSO  BE  ATTACHED  TO  ANY 
STANDARD  ACCUKEYER  BOARD  WITH  LITTLE  DIFFICULTY  tt*,»5 

ACtUKETtt  (HIT)  THIS  ACCUKEYER  IS  A  REVISED  VERSION  OF  THE  VERY 
POPULAR  W94VVF  ACCUKEYER  ORIGINALLY  DESCRIBED  BY  JAMES  GAR 
RETT,  IN  QST  MAGAZINE  AND  THE  1975  RADIO  AMATEURS  HANDBOOK 
$16.95 

ACCUKEYER— MEMORY  OPTION  KII—  TOGETHER  ONLY  $  51. OO 

6-DICIT  CLOCK   *    1 2/24  HOUR 

COMPLETE  KIT  CONSISTING  OF  2  PC  G10  PRE  DRILLED  PC  BOARDS  1 
CLOCK  CHIP,  6  FND  359  READOUTS,  13  TRANSISTORS,  3  CAPS,  9 
RESISTORS,  5  DIODES,  3  PUSH  BUTTON  SWITCHES  POWER 
TRANSFORMER  AND  INSTRUCTtONS 

DONT  BE  FOOLED  BY  PARTIAL  KITS  WHERE  YOU  HAVE  TO  BUY 
EVERYTHING  EXTRA. 


PIKED  AT 


■    ■*    i     1     h    +    i 


*ll.« 


CLOCK  CASE  Available  and  will  tit  any  one  of  the  above  clocks  Regular 
Price         $6,50  tut  Only  $4. SO  when  bought  with  cloth 

SIX-DIGIT  alakm  CLOCK  mit  for  home,  camper.  RV,  or  field-day  use  Operaies 
on  12'voit  AC  or  DC,  and  has  its  own  GO-Hz  time  base  on  ihe  board.  Complete 
with  all  electronic  components  and  iwo-piece,  pre-driiled  PC  boards.  Board 
size  4""  if  3".  Complete  wrth  speaker  and  switches  It  operated  on  DC.  there  is 
nothing  more  to  buy.  * 

rRICED  AT . , 1 16.95 

Twelve  volt  AC  line  cord  for  those  who  wish  to  operate  the  clock  from  1  10*  vol! 
AC  S2.9S 

SHIPPWO  INFORMATION 

ORDERS  OVER  $20.00  WILL  BE  SHIPPED  POSTPAID  EXCEPT  ON  ITEMS 
WHERE  ADDITIONAL  CHARGES  ARE  REQUESTED  ON  OHDERS  LESS  THAN 
$20.00  PLEASE  INCLUDE  ADDITIONAL  S1.50  FOR  HANDLING  AND  MAILING 
CHARGES  SEND  SASE  FOR  FREE  FLYER 


"HAl"  HAROLD  C   NOWLAND 
WflZXH 


Hal-Tronix  *« 


P  O.  BOX  1101 

SOUTHGATE,  MICH.  46195 

PHONE  (313)  265  1782 


The  HD-73 

Rotator 

iance 

A  precision  instrument 

built  to  last. 

The  HD-73  combines  Dual-Speed  rotation 

and  a  single  5-position  switch  with  the  clear 

visibility  of  a  backiit  D'Arsonval  meter.  So 

you  get  precise  control  for  fast  and  fine  tuning. 

And  the  advanced  technology  of  HD-73 

is  backed  by  quality  construction.  Heavy 

duty  aluminum  casings  and  hardened  steel 

drive  gears,  Lifetime  factory  lubrication  that 

withstands  -20°F.  to 

120°R  temperatures. 

The  superior  design 

of  the  HD-73  mast 

support  bracket,  with 

optional  no-slip  positive 

drive,  assures  perfect 

in-tower  centering  with 

no  special  toots. 

Automatic  braking 

minimizes  inertia 

stress, 
Easy  to  install,  a 
pleasure  to  use. 
The  HD-73  is  on 
your  wavelength. 
Write  for  perform- 
ance details 
today. 


■ 


r 


I  want  to  tune  in  on  HD-73. 

□  Send  complete  details 

D  Give  me  the  name  of  my  nearest  dealer. 


i 

i 


NAME 


ADDRESS 


CITY, 


STATE 


ZIP. 


!  & 


The  Alliance  Manufacturing  Company,  Inc., 
Alliance,  Ohio  44601 

*^314 


J 
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WHAT  WILL  YOUR  NEW 

RIG  BE  LIKE? 


The  magic  of  digital  elec- 
tronics is  coming  to  ham 
gear . .  and  you'll  be  able  to 
read  about  these  develop- 
ments in  73.  There  probably 
will  be  more  changes  in  ham 
equipment  in  the  next  few 
years  than  ever  before  in 
history.  You'll  see  these 
changes  coming  in  73,  where 
you'll  read  about  the  experi- 
ments and  pioneering.  73  has 
more  articles  than  any  other 
ham  magazine  . .  often 
more  than  all  the  others 
combined. 

When  sideband  got  start- 
ed it  was  moved  along  by 
the  many  pioneering  articles 
in  73,  In  the  60s  it  was  solid 
state,  with  several  times  as 
many  articles  on  the  subject 
than  in  all  the  other  maga- 
zines combined.  When  re- 
peaters and  FM  got  going 
about  ten  years  ago  there 
were  over  five  times  as  many 
articles  on  the  subject  pub- 
lished in  73  as  in  all  other 
ham  magazines  combined 


-  ,  .and  you  can  see  what 
changes  that  brought  to 
hamming.  Now  we're  looking 
at  exciting  developments 
such  as  narrow  band  side- 
band for  repeaters  which 
might  give  us  six  times  as 
many  repeaters  in  our  pres- 
ent bands.  We're  looking  at 
automatic  identification  sys- 
tems which  may  make  it  pos- 
sible for  us  to  read  out  the 
call  letters  of  any  station 
tuned  in . , ,  and  even  the  de- 
velopment of  self-tuning  re* 
ceivers. 

Will  stereo  double  side- 
band techniques  make  it 
possible  to  have  up  to  30 
times  as  many  stations  within 
a  given  HF  band  as  is  now 
possible?  Hams  will  be  exper- 
imenting and  reporting  on 
these  developments  in  73. 73 
is  an  encyclopedia  of  ham- 
ming present  and  future 
. . .  and  just  a  bit  of  the  past 
too. 

Without  the  endless  fitters 
on  station  activities  and  club 


news,  73  is  able  to  publish  far 
more  information. .  .valu- 
able information  on  ham- 
ming and  ham  equipment 

You  may  or  may  not  be  a 
pioneer  but  you  certainty  will 
want  to  keep  up  with  what  is 
happening  and  what  the 
new  rigs  are  going  to  be  like. 
And  frankly,  your  support  of 
73  is  needed  to  keep  this 
type  of  information  coming. 


V  ®§>p  bill  me  for  1  year  of  73  Magazine  at  S2S.OO 


Name 


Address 
City 


State. 


Zip. 


Canodian  S27/T  year  onfy,  US  funds.  Foreign  $35/1  year  only,  US  funds 

Ptease  alow  4  to  6  weeks  for  delivery 
73  Magazine  •PO  Box  931  #Faimingctale.  NY  TI737 
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%JF^  &&mp,tete  10M  ?1K  Split Site 


e*C<A** 


T*2 


*fa 


MOBILE  #1 

CASE1:  MOBILE  #1 
TRANSMITS 


TX1 


10M  FM 
RECEIVER 


220  or  440  MHz 
LINK  XMTR. 


SCR1000  MAIN  FRAME 


^ 


<?s> 


CASE2:  MOBILE  #2 
TRANSMITS 


Z 


VHForUHF 
LINK 


10M  FM 
TRANSMITTER 


220  or  440  MHz 
LINK  RCVR. 


NO  DUPLEXER  REQUIRED! 


SCR  1000  MAIN  FRAME 


JOIN  THE  FUN  ON  10M  FM!  This  new  phase  of  Amateur  Radio  is  growing  every  day  and  is  one  of  the  most  exciting  new 

modes  of  operation  in  years! 

10M  FM  COMBINES  ALL  OF  THE  BENEFITS  OF  VHF  FM  OPERATION  WITH  HF lf  LOW  BAND"  OPERATION;  i.e.,  the  quiet, 

noise-free  QSOs  of  2M  FM  except  better  ground  wave  range,  with  less  mobile  fading  and  flutter  due  to  hills  and  trees,  etc. 

Plus — occasional  "Skip"  contacts  ail  over  the  country  and  around  the  world. . .  with  all  of  the  clarity,  "solidness"  and  ease 

of  cross-town  chanalized  2M  FM  contacts! 

ON  10M  FM,  you  can  use  low  cost,  cutdown  CB  antennas  and  accessories.  And,  low  cost  10M  FM  Transceivers  are  now 

available  from  other  manufacturers. 

ON  10M  FM,  you  can  avoid  the  cfowded  conditions  on  other  bands! 


THE  SPEC  COMM  10NI  FM  REPEATER 
SYSTEM  IS  COMPOSED  OF  2— SCR1000  RE- 
PEATER/LINK UNITS.  One  unit  includes  the 
10M  receiver  and  a  10W  220  or  440  MHz  link 
transmitter.  The  second  unit  (which  should  be 
operated  a  mile  or  more  from  the  first)  includes 
the  30  W  10M  transmitter  and  a  220  or  440 
MHz  link  receiver.  Note  that  this  system  does 
not  require  a  duplexer — which  is  impractical 
on  10M  (over  8'  high,  and  super  expensive). 
Each  of  the  2  units  is  basically  the  same  as  our 


tried  and  proven  SCR1000  Repeater  which  in- 
cludes all  of  the  necessary  Audio  and  Control 
circuitry,  plus  AC  Power  Supply  with  instant 
Battery  Switchover,  CW  IDer,  full  front  panel 
controls  and  metering,  etc.,  We  can  also  sup- 
ply 10M  commercial  grade  vertical  antennas, 
"Hardline"  cable,  cabinets,  etc. 
Call  or  write  for  further  details  on  this  new 
system  which  is  now  under  development  at 
Spectrum.  Estimated  price  is  about  the  same 
as  2— SCR1000  VHF  Repeaters.  ^w 


SPECTRUM  COMMUNICATIONS 


1055  W.  Germantown  Pk,  Dept  53  •  Norristown  PA  19401  *  (215)  631  1710 


NEW  PRODUCTS 


512MHz  FREQUENCY 
COUNTER  FROM  HEATH 

The  IM-2420  features  four 
gate  times  and8-digit  resolution 
for  precise  readings  and  in- 
cludes a  period  function  to  give 
cycle  time  in  seconds  and  a  fre- 
quency ratio  function  to  provide 
the  ratio  between  two  input  fre- 
quencies, 

A  standby  power  switch  can 
keep  the  crystal  oven  warm  for 
maximum  frequency  accuracy. 
The  oven  is  pfoportionally*con- 
trolled  to  keep  the  internal  time- 
base  within  0.1  parts  per  million 
over  a  wide  temperature  range, 
with  drift  controlled  to  less  than 
1  pprn  per  year,  The  IM-2420  also 
has  provisions  for  using  extern- 
al timebase  signals. 

Four   gate    times    and    an 

0.43-inch-high,  8-digit  LED 
display  provide  the  resolution 
necessary  to  measure  UHF 
signals.  The  IM-2420's  4-15-mV 
typical  sensitivity  allows  count- 
ing of  low-level  signals.  Trigger 
levei  control  assures  stable 
counting  when  noise  is  present, 
and  provides  more  accurate 
measurement  of  complicated 
waveforms.  Frequency  mea- 
surements can  be  made  by 
direct  connection  or  by  using 
the  optional  SMA-240GM  swlvel- 
ing  telescopic  antenna.  The 
IM-2420  frequency  counter  can 
be  wired  for  either  120-  or  240- V 
ac  operation.  Heath  Company, 
Dept  35&66Q>  Benton  Harbor  Ml 


49022.  Reader  Service  number 
480. 

SQUELCH-TAIL  ELIMINATOR 

Circuit  Electronics,  Inc.,  of 
Salina.  Kansas,  is  introducing 
three  models  of  a  repeater 
squelch-tail  eliminator  called 
the  "tail-chopper."  All  models 
use  temperature-compensated 
operational  amplifiers  and  digi- 
tal logic,  feature  6-dB  SINAD 
sensitivity,  wide  temperature 
range,  LEO  to  indicate  squelch- 
ing, and  maintain  normal  hyster- 
esis to  0.1  microvolt. 

The  TC-2100  is  a  universal 
module  that  can  be  connected 
to  most  repeaters  to  eliminate 
squelch  tails.  It  has  a  squelch 
enable-disable  function  if  need- 
ed for  tone  operation ,  simple 
hook-up  for  12  V  and  discriml* 
nator,  and  transistor  or  relay 
out. 

TO2000  is  a  plug-in  module  to 
the  rear  of  Regency's  U10R  UHF 
repeater.  Simple  one-wire  hook- 
up eliminates  squelch  tempera- 
ture problems.  The  existing 
squelch  can  remain  functional 
and  It  does  not  affect  tone 
operation. 

The  TC-2200  is  a  PC  board 
with  instructions  and  may  be 
mounted  inside  a  receiver  in  a 
repeater  or  mobiles. 

For  further  information,  con- 
tact  ft  L  Hruskar  621  Bishop, 
Salina  KS  67401;  (973)-825-9463. 
Reader  Service  number  483. 


Ten-Tec  touts  two  tuners. 


200- WATT  ANTENNA  TUNERS 

Two  new  antenna  tuners  from 
Ten-Tec  feature  two-inch,  47-tap 
toroids  with  silver-plated 
18-gauge  wire  and  tape  selec- 
tors. Used  In  a  wide-range  "T" 
network  with  variable  capaci- 
tors, the  toroids  permit  vernier 
tuning  for  easy,  accurate  adjust- 
ment. 

The  tuners  match  dipoles,  in- 
verted vees.  long  random  wires, 
windoms,  beams,  rhombics, 
mobile  whips,  Zepp,  Hertz,  and 
similar  antenna  types  over  a  fre- 
quency range  of  1.8  to  30  MHz. 

A  front-panel  five-position 
antenna  selector  switch  offers  a 
choice  of  dummy  load,  one  of 
three  different  antennas,  or 
tuner  bypass  for  one  of  the 
antennas,  Also,  one  antenna 
may  be  a  long-wire  type. 

The  tuners  will  match  conven* 
tlonal  50-75-Ohm  unbalanced 
outputs  to  a  variety  of  unbal- 
anced or  balanced  load  imped- 
ances. A  built-in  balun  converts 
one  antenna  to  a  balanced  con 


figuration  if  desired  (maximum 

balanced  toad  on  160  and  80  me- 
ters is  500  Ohms).  Power  ratings 
are  200  Watts,  rff  intermittent, 
100  Watts  continuous  (useful  for 
any  transceiver  with  input  power 
up  to  200  Watts), 

Model  228  has  a  built-in  swr 
bridge,  forward/reverse  switch, 
sensitivity  control,  and  a  meter 
which  indicates  swr  ratios  be* 
tween  1:1  and  5:1.  Size  is 
3  5/8f,H  x  10-1/2tsW  x  7-3/4"D; 
weight  is  3-1/2  lbs.  Modet  227  is 
identical  but  without  the  swr 
bridge.  Size  is  3-5/8"H  xfr1/4" 
W  x  7-3/4"  D,  Ten  Tec,  inc.,  High* 
way  411  East,  Seviervifie  TN 
37862;  (615)-453-7172, 

PACKAGING  AND 

BREADBOARDING  MATERIALS 

BROCHURE 

A  new  12-page  brochure  from 

Vector  Electronic  Company 
describes  109  professional  elec- 
tronic packaging  and  bread- 
boarding    products    that   are 

Continued  on  page  107 


The  Heathkit*    512-MHz  portable  frequency  counter. 


Tail-Chopper  squeich-taif  eliminator  from  Circuit  Electronics, 
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YAESU 
ICOM 
TEN-TEC 
TEMPO 


* 


DRAKE 

DENTRON 

COLLINS 

INFO-TECH 

SWAN 


CALL  TOLL-FREE 
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Destined  to  become 

an  old  friend 


This  is  one  piece  of  equipment  you'll  keep 
for  a  long  time.  We've  designed  out  the  ob- 
solescence with  our  new  plug-in  application 

modules.  These  fully  shielded  modules,  about 
the  size  of  a  business  card,  will  keep  your  ATR- 
6800  as  new  as  tomorrow  with  updates,  and 
future  program  expansion.  You'll  be  proud  of 
its  top  MGn-the-airM  RTTY/CW  performance,  and 
of  its  versatility  as  your  HAM  COMPUTER/STA- 


TION CONTROL.  Make  a  permanent  place  in 
your  station  for  the  system  that  won't  gather 
dust!  ATR-6800  system  with  10  practical  pro- 
grams in  module  number  oneT  and  nine  inch 
video  monitor  .  .  ,  $2495.  Companion  printer, 
add  $450.  Module  #1  separately,  $189.  Get  to 
know  the  active  hams  at  MICROLOG  Corp., 
4  Professional  Drive,  Gaithersburg,  MD,  20760. 
Tel.:  {301)948-5307. 


COMMUNICATIONS  SYSTEM 


MICROLOG 

INNOVATORS  IN  DIGITAL  COMMUNICATIONS 
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DEBCO 
ELECTRONICS 

RAPID  MOBILE  CHARGER 


The  DEB- TED  Rapid  Mobile  Charger  is  a 
constant  voltage  charger  that  will  charge 
your  batteries  off  a  12  Volt  source  in  4-6 
hours.  You  may  use  the  charger  at  all 
times,  this  includes  transmit  and  receive 
periods.  It  is  equipped  with  a  cigarette 
lighter  plug  on  the  input  side  and  the  ap- 
propriate charging  plug  on  the  output 
side.  Models  available  now  for  the  Ken- 
wood  TR2400,  Yaesu  207R,  Tempo  S1, 
S2,  S5f  the  Wilson  Mark  II  and  IV,  and 
the  Santec  HT-1200.  Other  models 
available  also  please  call  or  write 
for  info.,  S34.95 

COMING  SOON 
THE  NEW  AC  VERSION 


"SEETHE 
WORKS"  CLOCK 

OUR  EASIEST  CLOCK 
TO  ASSEMBLE! 

6  Digits  12  or  24  Hour 

Format  Clock  rests 
between  two  pieces 
of  clear  piexiglas  A 
GREAT  CONVERSATION  PIECE!  Kit  is 
complete  including  top  quality  PC  board, 
all  components,  pre-cut  and  drilled  piex- 
iglas and  all  hardware $29.95 

Wired  and  Tested $39  95 


VEHICLE  INTRUSION  ALARM 

An  easy  to  assemble  and  install  kit  that 
offers  options  not  normally  found  in  other 
alarm  systems.  Hidden  switch  mounts 
under  the  dash.  Kit  has  provisions  for 
sensors  and  remote  control  switch.  Pro- 
grammable time  delays  tor  exit,  entry  and 
alarm  periods,  Basic  hook-up  utilizes 
dome  light  circuit  activating  when  doors 
are  opened.  The  alarm  will  drive  a  siren 
or  pulse  horn  at  a  1HZ  rate.  Not  prone  to 
false  alarm  do  to  reliable  CMOS  circuitry. 
No  external  switch  required!  Complete  kit 
with  easy  to  foilow  instructions  and 

diagrams $12.95 

Wired  and  Tested SI 9 .95 


P.O,  BOX    9169 
CINCINNATI,  OHIO  45209 

Phone:(513)531-4499 

*  Add  5%  Shipping  far  U.S.  &  Canada 

*  All  foreign  orders  add  1Q% 
"  COD  orders  add  S1  25 

*  Master  Charge  and  Visa  Welcome 

*  Orders  under  $20  00  add  $1  00  handling 
■  Quia  residents  add  4*h%  Ta* 

Dealer  Inquiries  Iwited       ^Z3o 
CALL  OR  WRITE  FOR  CATALOG 


CALL  TOLL  FREE 


800-538-5000 

(ALL  US  FOR  VOLUME  QUOTES,  ALL  MERCHANDISE  100%  GUARANTEED. 
WE  WILL  BEAT  ANY  COMPETITORS  PRICES.  GIVE  LS  A  CALL  A\D  WELL  PROVE  IT 


MA1012A  CLOCK  MODULE 

Complete  alarm  clock  module  with  special 

transformer  and  spec  sheets  included. 

Just  add  switches. 

8.99  ea.     3/24 


'  Common  Cathode  LED  Display 

These  are  first  quality  RED  displays 
manufactured  by  H.P. 

#5082-7760  ,79ea  100/$65 


8038 

INTERSIL 

FUNCTION 

GENERATOR 

3.99ea     5/17.50 


95H90 

350MHz 

ECL 

PRESCALER 

CHIP 

7.99ea    5/35.95 


T.V. 

DECODER 
CIRCUITS 


THE  COMPLETE  LS  SERIES 
AT  THE  BEST  PRICES! 


MC1330 

MC1350 

MC1358 

LM380 

LM565 

LM1310 

LM1800 

LM1889 


1.89 
1.29 
1.79 
1.29 
.99 
1.90 
1.99 
2.49 


74LS00 

.32 

74LS85 

1.23 

74LS175 

1.09 

74LS02 

.38 

74LS86 

.45 

74  LSI  91 

1.31 

74LS04 

.35 

74LS93 

.71 

74LS195 

1.39 

74LS08 

,38 

74LS95 

1.11 

74LS221 

1.28 

74LS10 

.32 

74LS109 

.49 

74LS240 

1.89 

74LS20 

,35 

74LS138 

,79 

74LS241 

1.89 

74LS30 

.35 

74LS139 

,79 

74LS244 

1.79 

74LS32 

.39 

74LS151 

.79 

74LS283 

1. 03 

74LS38 

.39 

74LS153 

.79 

74LS298 

1.24 

74LS42 

.79 

74LS157 

.79 

74LS367 

.99 

74LS51 

.35 

74LS158 

.82 

74LS368 

,99 

74LS54 

.35 

74LS161 

,99 

74LS373 

1.85 

74LS73 

.44 

74LS163 

.99 

74LS374 

1.81 

74LS74 

.48 

74LS174 

1.19 

74LS377 

1.48 

POWER 
TRANSISTOR 

SALE 

POPULAR 

2N3055 
TO-3  CASE 
115  WATT 


.79 


10/6.99 


r"                         DIP  SWITCHES 

4  position      .99 

7  position 

1.09 

LINEAR 

5  position    1.02 

8  position 

1.14 

6  position    1.06 

LM3QIV  ,34  LM567V129 
LM3Q9K1.49  LM723      .49 

1        VOLTAGE  REC's 

IC  SOCKETS 

LWI311V  ,84  LM741V  .29 
LM317T2.29  LM747      .79 

7805T     .88  7905T     M 

fi  PIN 

10/L29 

LM323K4.95  LM131Q  1-90 

781 2T      .89  791 2T     .99 

14  PIN 

10/1.49 

LM324       59  LM14V4  1.59 

781 5T      .09  791 5T    1.19 

16  PIN 

10/1.69 

LM339       99  LM1458     .69 

7624T      99  7924  T    1.19 

16  PIN 

10/1.99 

LM377    229  LM148A  1.39 

7806K  1.38  7905K  1.40 

20  PIN 

10/2.89 

LM380     1  29  LM1489  1.39 

781 2K  1.39  7912K    1.49 

22  PIN 

10VZ99 

LM555V     39  LM 1800  1.99 

78L05      .69  79L05       73 

24  PIN 

lOtf.99 

LM556       $9  LM  1869  2:49 

78L12      -69  79L12       79 

28  PIN 

10/3.99 

LM565      .99  LM3900    .59 

1  78L15      .69  79L15      .79 

40  PIN 

10/4.99 

LM566V1  49  75451V     .39 

LED 
SALE 

RED        100/7.99 
GREEN     50/6.99 

YELLOW  50/6.99 


MEMORY  SPECIALS 


[TRANSISTORS 
2N3904  10/1.00 
2N3906  10/1,00 
PN2222   10/1.00 


2101  450ns 
210M  450ns 
21L02-1  450ns 
2112  450ns 
2114  450ns 
21 14L-3  300ns 


2708    450ns  6.25 

2716   450  ns  10.95 

2732    450  ns  29.95 

2050  1 2.95 

Z-80  9.95 

8Q80A  3,95 


7400 
7404 
7447 
7490 
7493 
74151 


10/ 1  99 

iD/t  99 
5/2  49 
5/1  99 
5/1.99 
3/1  99 


TTL 

74153 

74157 
74161 
74163 
74154 
74192 


3/199 
3/199 
5/3.99 
5/399 
5/399 
5/3.79 


16K  RAM  SALE 
4116-200NS 
8  FOR  29.95 


1^-409 

|DR  MICRODEVICES,  INC. 

1101  Suuth  Winchester  Blvd. 

San  Jose.  California  95128 

49*  247  4^52 

&0O53&-50OO 


master  charge 


V7S4 


TKNMS:     Jtv 

dutlt  $2  lur 

shiuuinu  $10 

mini  mum  order. 

!it*niJ  SASL  ft>r 

i  nmpfote  calalug,  Buv  Arr#  Rev  add  B1  i*w  male*  la* 

Call  I    Rk*   add  6***  ule*  t*\.  We  reun  p  the  nghl  in  limit 

qu*n1itie*  and  sitbitilulr  putnttfatturrr    Prii  r*  *uh|»i  I  It* 

chainjiiT  m  ithaul  mil  it.  ft. 
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The  ZL/DF  Special 

your  next  T-hunt  could  be  a  hare-raising  experience 


lane  Rice  ADh/ 

ilJO  Mowingside  Pnve 

Oeeamitte  CA  92054 


When  our  local  radio 
club  formed  a  two- 
meter  T-hunt  group,  my  OM 


and  I  decided,  after  tagging 
along  a  few  pleasant  Sun- 
day afternoons,  to  put  to- 
gether some  sort  of  simple 
antenna  and  join  in  on  the 
fun  of  rabbit  hunting.  We 
noted  that  the  most  suc- 
cessful hunters  in  the  group 
took  up  pursuit  with  four- 
element  quads  or  yagis 
However,  we  also  noted 
that  a  four-element  quad  or 
yagi  has  a  boom  length  of 
about  six  feet  and  that  the 
various  home-brew  devices 
used  to  attach  this  impres- 
sive but  awkward  length  to 
a  vehicle  looked  a  bit  tricky 
to  construct. 

Willing  to  put  out  a  mod- 
erate amount  of  effort,  we 
agreed  that  any  antenna  we 
built  would  require  no  com- 
plicated car  mounting,  that 
it  would  be  light  and  small, 


that  it  could  be  flung  to- 
gether cheaply  and  easily  in 
a  few  spare  hours,  and  that 
it  would  aim  us  generally  in 
the  direction  of  a  hidden 
transmitter. 

Since  we  had  no  experi- 
ence building  direction- 
finding  equipment,  we 
didn't  realize  that  our  spec- 
ifications weren't  easy  to 
fill  until  we'd  assembled 
several  trial  configurations 
With  most,  we  used  up  a  lot 
of  gasoline  and  the  rabbits 
got  away. 

We  tried  loops,  but  had 
no  luck  getting  a  sensor  to 
choose  between  the  two 
major  lobes  in  the  loop's 
response  pattern  Then  we 
tried  phased  quarter-waves 
that  stubbornly  exhibited  a 
radiation  pattern  reminis- 
cent of  a  lace  doily  Finally, 


The  completed  antenna  is  mounted  through  the  wind-wing 
of  a  car, 


Mathematical  premises  used  In  this  article 

A.  A  in  free  space  =  984  *  MHz  {for  feet)  or  118G8  -  MHz 
(inches). 

B.  JU2  In  free  space  =  492  +  MHz  (for  feet)  or  5904  -  MHz 
(inches). 

G.  K-factor  of  300-Ohm  twinlead  at  two-meter  frequencies  = 
.965. 

D.  Velocity  factor  of  300-Ohm  twinlead  =  .82. 

E.  Length  of  M2  foJded  dipote  made  from  300-Ohm  TV  lead-in 
at  146.5  MHz  is  5904  x  .965  ♦  MHz  =  38-7/8". 

F.  Velocity  factor  of  RG-59/AU  coax  =  .66. 

G.  Electrical  A/4  of  RG-59/AU  at  146.5  MHz  is:  (1 1808  -4x 
.66)  -   146.5  MHz  =   13-1/4". 
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fa}    STRONG   SIGNAL 


(b)  WEAK   SIGNAL 


Fig.  1.  Response  pattern  of  ZL  special,  In  (a),  the  director 
and  reflector  are  positioned  so  that  the  null  indicates  the 
direction  of  a  fairly  strong  transmitted  signal.  In  (b),  the 
antenna  has  been  rotated  180  degrees  to  get  a  peak  bearing 
on  a  very  weak  signal.  Cray  areas  represent  that  part  of  the 
normal  response  pattern  that  is  lost  when  receiving  weak 
signals. 


when  we  were  on  the  verge 
of  reconsidering  quads  and 
yagis  with  a  less  critical  eye, 
one  of  the  more  knowledge- 
able old-timers  in  the  area 
recounted  his  successful 
T-hunting  experiences  using 
a  two-meter  ZL  Special  and 
suggested  we  try  one  of 
those. 

In  an  old  edition  of  The 
ARRL  Antenna  Book  and  in 
further  reading  (see  refer* 
ences),  we  found  plans  for 
low-band  horizontal  ZL 
Specials.  Scaling  one  down 
to  two  meters  and  upending 
it  to  a  vertical  position 
seemed  to  present  no  prob* 
lems,  so  we  built  it.  Hap- 
pily, it  worked,  more  than 
fulfilling  our  original  opti- 
mistic requirements.  The 
completed  antenna  shown 
in  the  photograph  weighs 
one  pound,  has  a  turning 
radius  of  thirteen  inches, 
and  is  easily  disassembled, 

Car  mounting  is  accom- 
plished by  setting  a  wooden 
closet  pole  through  the 
wind-wing  and  into  a  five 
and  one-half  ounce  juice 
can  that  is  screwed  to  the 
car  floor  Cost  of  materials 
is  under  ten  dollars  and 
construction  time  under 
two  hours. 

As  for  aiming  us  in  the 
right  direction,  we  can 
claim  without  modesty  that 
we  have  ferreted  out  our 
fair  share  of  hares 

Response  Pattern 

The  modified  ZL  Special 


presented  here  consists  of 
two  driven  folded  di poles 
phased  to  produce  a  car- 
dioid  (heart-shaped)  pat- 
tern. As  seen  in  Fig,  1(a),  this 
unidirectional  pattern  ex- 
hibits a  very  sharp  null  in  re- 
ceived signal  strength  when 
the  driven  reflector  is  exact- 
ly between  a  transmitted 
signal  and  the  driven  direc- 
tor. This  null  gives  a  more 
precise  indication  of  signal 
direction  than  the  broader 
peak  readings,  so  following 
the  null  makes  best  use  of 
the  antenna  while  DFing. 

An  exception  occurs 
when  the  transmitted  signal 
is  extremely  weak.  In  such 
cases,  the  sharp  null  pattern 
will  be  lost  at  the  receiver, 
and  it  becomes  necessary 
to  rotate  the  antenna  180 
degrees  to  follow  peak 
readings.  As  the  distance 
between  hunter  and  rabbit 
narrows,  the  peak  readings 
become  broad  and  the  an- 
tenna is  again  turned  to  uti- 
lize the  nufL  The  null  will 
continue  to  indicate  direc- 
tion even  when  working  ex- 
tremely close  to  the  hidden 
signal  source. 

Directivity  and  Cain 

In  addition  to  its  com- 
pact size,  the  ZL  Special 
has  another  unusual  char- 
acteristic that  makes  it 
ideal  for  T-hunting;  It  com- 
bines excellent  directivity 
with  low  gain.  Front-to-back 
ratio  is  in  the  neighborhood 


r 


PEAK 

I 

-A  — 


DIRECTOR 


1 


PHASING    LINE 


BALUN   FEEOPOINT 


REFLECTOR 


8 

I 

NULL 

Fig.  2.  The  ZL  Special  is  composed  of  two  phased  driven 
folded  dipoles  made  from  300-Ohm  twin  lead.  The  driven 
director  is  4.4%  shorter  than  a  half-wave  element  and  the 
reflector  1.7%  longer  Formulas  for  dimensions  in  inches:  A 
=  5446  *  MHz;  B  =  5794  -*■  MHz;  C  =  7266  +  MHz;  D 
-  1266  ■*-  MHz.  Dimensions  for  146S  MHz  are:  A  = 
37-7/S";  B  =  39*1/2";  C  =  8-5/8";  D  =  8-5/8". 


37  i/a' 


DIRECTOR 


K 


T3Q  COAX 


—  -  13  i/*1 


Fig.  3.  Dimensions  given  for  the  1-to-l  balun  are  for  146.5 
MHz  using  coax  with  a  velocity  factor  of  .66,  For  other  fre- 
quencies, baiun  length  in  inches  is  calculated  from  2952  x 
.66  +  MHz. 


of  22  dB  while  forward  gain 
is  only  about  3  dB. 

The  low  gain  is  an  asset 
because,  contrary  to  what  is 
often  assumed,  it  is  more 
difficult  to  locate  the 
source  of  a  strong  signal 
than  that  of  a  weak  signal. 
A  strong  signal  when  close 
enough,  will  saturate  the 
receiver's  front  end  and  pin 
the  signal  strength  meter 
regardless  of  the  antenna's 
bearing,  completely  wiping 
out  all  DF  capability. 

One  disadvantage  of  us- 
ing quads  or  yagis  for  DFing 
is  that  each  element  that  is 
added  to  sharpen  directiv- 
ity incidentally  increases 
gain.  Signal  attenuators,  an 
essential    item    with    any 


T-hunt  antenna,  compen- 
sate for  much  of  the  prob- 
lem; but  given  equal  situa- 
tions, a  low-gain  antenna 
such  as  the  ZL  Special  will 
maintain  its  directivity 
closer  to  a  signal  source 
than  a  high-gain  antenna. 

Polarization 

When  first  trying  out  the 
antenna,  we  assembled  it  so 
that  polarization  was  verti- 
cal Results  were  fairly 
good,  but  proximity  to  the 
car  body  caused  some  pat- 
tern distortion.  This  prob- 
lem was  greatly  reduced  by 
tilting  the  antenna  frame- 
work 30  degrees  from  ver- 
tical. As  a  bonus,  the  array 
also  seemed  less  apt  to  re- 
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Ffg.  4,    The  Zt  Special  is 

tacked  to  this  framework 
made  from  H-inch-square 
wood.  Dimensions  given  are 
for  an  antenna  cut  for  746.5 
MHz, 

spond  to  signal  reflections 
from  nearby  signposts, 
power  poles,  etc. 

Spacing  and  Phasing 

For  the  best  f  ront-to-back 
ratio,  spacing  between  the 

two  driven  elements  should 
be  close  to  .123  wave- 
lengths. Designs  should 
never  employ  less  than  .1 
wavelengths  because  pat- 
tern distortion  and  charac- 
teristic impedance  changes 
will  result 

In  our  antenna,  .112  (one- 
ninth)  wavelengths  was 
used  because  it  happened 
to  be  the  spacing  needed  to 
accommodate  the  phasing 
line  section.  In  calculating 
spacing  (as  well  as  element 
lengths),  a  K-factor  of  %5 
is  assumed  for  the  twinlead 
at   two-meter   frequencies. 


* CLOSET  POLE    5  i/2"   LONG 


Fig,  5.  The  positioning  of  the  H "shaped  framework  on  its 
handle  determines  the  tilt  of  the  antenna.  The  handle  is  then 
bolted  to  a  1  Va  '*  wooden  closet  pole. 


The  standard  wavelength 
formula (984 x  .965 -MHz), 
with  results  divided  by  nine, 
is  suitable.  In  Fig.  2,  the  for- 
mula given  for  spacing,  al- 
though simplified,  is  iden- 
tical except  that  the  one- 
ninth  wavelength  will  be  in 
inches  rather  than  feet. 

The  phasing  line  in  the  ZL 
Special  acts  as  part  of  the 
transmission  line.  Its  pur- 
pose is  to  provide,  as  close- 
ly as  possible,  the  135  elec- 
trical degree  phase  differ- 
ence between  director  and 
reflector  that  is  required  for 
the  cardioid  pattern. 

Assuming  a  velocity  fac- 
tor of  .82  for  the  300-Ohm 
twinlead,  an  electrical 
half  wave  at  1465  MHz  is 
492  x  82 -h  MHz,  or  2  75 
feet.  Then  the  180  degrees 


in  the  half  wavelength  di- 
vided by  2  75  feet  equals 
65,36  electrical  degrees  per 
foot  Therefore,  a  piece  of 
300-Ohm  twinlead  that  is 
72  feet  long  will  yield  (by 
.72X65.36)  47  electrical 
degrees.  This  figure,  when 
combined  with  a  180-de- 
gree  twist  in  the  phasing 
section  (shown  in  Fig.  2), 
comes  close  to  ideal  phas- 
ing Actually.  560° -(180° 
+  47°)  =  133  degrees  The 
formula  for  phasing  line 
length  given  in  Fig.  2  was 
derived  in  the  manner  just 
described  and  will  provide 
133  electrical  degrees  at 
any  chosen  two-meter  fre- 
quency. 

The  fact  that  the  phase 
shift  is  two  degrees  less 
than  ideal  and  that  the  ele- 


ment spacing  is  011  wave- 
lengths less  than  optimum 
is  justified  from  a  construc- 
tional standpoint.  Note  in 
Fig.  2  that  the  phasing  line 
and  spacing  have  the  same 
dimension,  making  con- 
struction easy.  If  the  ideal 
figures  were  carried  to  con- 
struction, the  phasing  line 
would  turn  out  to  be  shorter 
than  the  space  between  ele- 
ments, and  the  elements 
would  have  to  be  bowed  in 
to  make  ends  meet. 

Construction 

For  antenna  elements 
and  phasing  line,  the  use  of 
lightweight  300-Ohm  twin- 
lead  is  recommended  as  it 
is  easier  to  work  with  than  a 
heavily  insulated  type.  For- 
mulas for  dimensions  and 
their  application  to  146  5 
MHz  are  given  in  Fig.  2. 
Especially  note  the  twist  in 
the  phasing  section.  A  quar- 
ter-wave 1 -to-1  balunrmade 
from  the  same  coax  as  the 
transmission  line,  is  added 
at  the  director  feedpoint  to 
prevent  unwanted  currents 
from  flowing  on  the  coax 
transmission  line.  Details 
are  in  Fig.  3  The  balun  will 
not  affect  the  impedance  at 
the  antenna  feedpoint,  gen- 
erally reported  to  be  about 
70  Ohms,  73-Ohm  coaxial 
cable  (RC-59/AU)  will  pro- 
vide a  suitable  match  to 
both  the  antenna  and  a 
50-Ohm  receiver.  When 
used  for  transmitting,  the 
antenna  exhibits  an  swr  of 
1 .5  to  1  at  design  frequency 
and,  compared  to  a  dipole, 
is  relatively  broad-banded. 

After  the  antenna  is  com- 
pleted and  the  transmission 
line  and  balun  soldered  in 
place,  the  assembly  is  at- 
tached to  its  wooden  sup- 
port by  driving  tacks 
through  the  center  of  the 
twinlead,  Electrical  tape 
will  suffice  to  hold  the  feed- 
line  and  balun  to  the  wood- 
en handle.  Care  must  be 
taken  to  maintain  even 
spacing  between  the  trans- 
mission line  and  balun,  and 
spacers  (about  Vi")  may  be 
necessary, 
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Construction    details    of 
the  support  framework  and 
dimensions  for  a  146.5-MHz 
antenna  are  shown  in  Frgs.4 
and  5.  The  framework  is  a 
wooden    "H"    made    from 
3/i-inch  stock.  The  crossbar 
on  the  "H"  is  first  screwed 
in  place  and  then  the  joints 
are    reinforced    by   adding 
narrow  metal  T-plates.  The 
handle,  of  the  same  stock, 
is  bolted  to  the  framework 
at  points  that  determine  the 
30-degree    tilt.    Make    sure 
that  the  reflector,  not  the 
director,  is  bolted  closest  to 
the  bottom  of  the  handle 
Finally,  the  handle  is  bolted 
to  a  1  Vi  "-diameter  wooden 
closet  pole  that  has  one  end 
rabbited  to  provide  a  flat 
surface. 

After  the  juice  can  has 
been  screwed  to  the  car 
flooring  and  the  antenna  is 
in  place,  mark  the  pole  at 
eye  level  to  indicate  the 
antenna's  heading  A  mark- 
er that  can  be  felt  as  well  as 
seen    is    convenient.    We 


used  a  small  rubber  screw- 
in  foot,  like  those  found  on 
the  bases  of  radio  gear,  to 
indicate  the  direction  of  the 
null. 

Since  the  highest  point  of 
the  antenna  will  be  about 
six  feet  above  the  roof  of 
the  car,  keep  a  sharp  eye 
out  for  trees  with  low 
branches  and  you  will 
greatly  extend  the  life-span 
of  your  ZL  Special!  Good 
hunting!  ■ 
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Larry  lack  KL7GLK 
#1  East  Lake  Drive 
Bay  ff  idge 
Annapolis  MO  2140J 


A  49-MHz  Repeater 

fun  project 


Any   experimenter  who 
has  ever  pondered  the 

potential  of  the  new  li- 
cense-free 49-MHz  band 
can't  help  but  see  freedoms 
from  regulations  to  experi- 
ment here  that  are  denied 
in  ham  radio.  For  instance, 
a  transmitter  operating  here 
isn't  required  to  identify  by 
callsigns,  nor  is  it  limited  to 
any  particular  emission. 
While  most  hams  might  not 
consider  this  a  handicap,  an 
experimenter  who  requires 
a  radio  transmission  of 
short  range,  as  in  the  case 
of  telemetry,  can  avoid  a 
lot  of  inconvenience  and 
cost  by  using  49  MHz  in- 
stead of  a  regular  ham 
band. 

I  was  playing  around 
with  several  inexpensive 
49-MHz  transceivers  (the 
two-for-$2Q  variety)  when 
the  idea  of  a  truly  license- 
and  restriction-free  repeat- 
er came  to  mind.  Now, 
these  transceivers  run 
about  20-40  milliwatts  of 
power  and  have  a  range  of 
about  one-quarter  to  half  a 
mile,  depending  on  terrain. 
They  have  regenerative  re- 
ceivers which  don't  help  the 
range  much,  but  any  VHF 
ham  will  agree  that  40  mW 
with  a  proper  antenna  and  a 
good  receiver  will  cover  dis- 
tances considerably  greater 
than  this.  All  one  has  to  do 
is  look  at  the  hundreds-of- 
square-mile  ranges  of  cer- 
tain repeaters  in  this  coun- 


try that  don't  use  much 
more  power  to  see  the  pos- 
sibilities. 

I  didn't  expect,  or  wantr 
distances  like  this,  but  be- 
ing an  experimenter  at 
heart,  I  took  up  the  chal- 
lenge of  49  MHz  to  see  just 
what  could  be  possible  on 
this  band. 

Building  the  License-Free 
Repeater 

The  repeater  transmitter 
was  simple.  One  of  the 
transceivers  was  sacrificed 
and  altered  to  stay  in  trans- 
mit-only mode  and  modi- 
fied to  accept  audio  from  a 
receiver  instead  of  using  its 
built-in  mic,  The  original 
frequency  of  49,86  MHz 
was  changed  by  replacing 
the  transmit  crystal  with 
one  30  kHz  towards  the 
band  edge.  A  quarter-wave 
antenna  was  fashioned  out 
of  copper  wire  and  the 
whole  assembly  enclosed 
within  a  six-foot  piece  of 
large-diameter  PVC  pipe.  A 
waterproof  connector  al- 
lows power  and  audio  to  be 
fed  to  the  transmitter 
through  the  pipe  over  a 
multiconductor  cable.  Rf 
chokes  and  capacitors  at 
this  connector  bypass  and 
keep  down  stray  rf  that 
could  end  up  down  at  the 
receiver.  This  transmitter/ 
antenna  can  now  be  mount- 
ed at  a  reasonable  height. 
The  antenna  attached  to 
the    transmitter    is    an    ap- 


parent legal  requirement  on 
49  MHz,  but  it  works  to  an 

advantage  here. 

The  receiver  used  for  the 
repeater  was  located  in- 
doors and  connected  to  a 
vertical  half-wave  dipole 
separated  from  the  trans- 
mitter by  one  hundred  feet. 
It  consisted  of  an  old  sur- 
plus URR-22  receiver  with 
an  Ameco  CN  50  converter. 
The  repeater  transmitter 
offset  from  49  86  caused  no 
desensitizing.  That's  all 
there  is  to  it  Notice  that 
since  there  is  no  require- 
ment for  identification, 
there  is  no  CW  identifier, 
Also,  since  there  is  no  re- 
quirement against  a  contin- 
uous carrier,  the  transmitter 
is  left  on  continuously  The 
receiver  has  an  added 
squelch  so  that  the  carrier 
remains  quiet  except  when 
rebroadcasting  a  received 
signal  How  simple  could  it 
be?  No  COR,  no  ID,  no  time- 
out  timers! 

The  transceivers  all  come 
set  to  operate  on  49.86,  so 
the  repeater  receiver  is 
tuned  to  this  frequency, 
Since  the  transceivers  have 
regenerative  receivers,  a 
change  of  30  kHz  doesn't 
require  much,  if  any,  tweak- 
ing to  bring  them  on  the 
new  repeater  channel. 

How  Well  Does  It  Work? 

With  the  antennas  thirty 
feet  up,  communications 
have    been    consistent    to 


one-half  mile  between  units 

and  over  a  mile  on  numer- 
ous occasions.  A  half- 
square-mile  coverage  is 
about  the  expected  range, 
which  isn't  bad  when  con- 
sidering that  this  is  sup- 
posed to  be  low-power,  li- 
cense-free radio. 

An  added  bonus  to  this 
system  is  that  the  contin- 
uous repeater  carrier  quiets 
the  rush  noise  from  the  in- 
expensive regenerative  re- 
ceivers and  acts  like  a 
squelch.  Also,  as  long  as  the 
receiver  is  quieting,  the  op- 
erator is  sure  he  is  within 
range  of  the  repeater. 

I  haven't  polished  the 
system  up  any  more  than 
described,  A  better  solid- 
state  repeater  receiver, 
more  attention  to  the  trans- 
mit/receive frequency  off- 
set better  transceivers,  and 
so  on  would  no  doubt  im- 
prove the  system.  It  should 
be  obvious  that  such  a  re- 
peater could  lend  itself  well 
to  events  covering  small 
geographical  areas  like 
hamfests,  county  fairs,  or 
Boy  Scout  jamborees.  No 
one  needs  a  license  to  oper- 
ate, the  equipment  couldn't 
cost  less,  and  49  MHz  is  free 
(for  now,  anyway)  of  any  in- 
terference. 

If  not  a  repeater,  I  hope 
that  this  article  will  spark 
other  interesting  ideas  for 
using  49  MHz,  an  experi- 
menter's delight  ■ 
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MM-1 


AEA  Invites  You  to  Compare  the  AEA  Keyer  Features 
to  Other  Popular  Keyers  on  the  Market. 

KT-1  MT-1  CK-1 


MK-1 


I   MorseMatic™      Keyer  Trainer   Morse  Trainer  Contest  Keyer    Morse  Keyer 

IMPORTANT  KEYER  AND/OR 
TRAINER  FEATURES 


AEA 

AEA 

AEA 

AEA 

AEA 

COMPETITOR 

MM-1 

KT-1 

MT-1 

CK-1 

MK-1 

A 

B               C 

Speed  Range  (WPM) 

2-99 

1-99 

1-99 

1-99 

2-99 

8-50 

5*50+ 

? 

8-50 

Memory  Capacity  (Total  Characters) 

500     I 

500 

400 

100/400 

400 

Message  Partitioning 

Soft 

Soft 

Hard 

Hard 

Hard 

Automatic  Contest  Serial  Number 

Yes 

Yes 

No 

No 

No 

Selectable  Dot  and  Dash  Memory 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Independent  Dot&  Dash  (Full)  Weighting 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Calibrated  Speed.  1  WPM  Resolution 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

No 

Calibrated  Beacon  Mode 

Yes 

No 

No 

No 

No 

Repeal  Message  Mode 


Yes 


No 


Yes 


Yes 


Yes 


Front  Panel  Variable  Monitor  Frequency 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


Yes 


Yes 


Message  Resume  After  Paddte  Interrupt 


Yes 


Yes 


No 


No 


Yes 


Semi-Automatic  (Bug)  Mode 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


Real-Time  Memory  Loading  Mode 


Yes 


Yes 


Yes 


Yes 


No 


Automatic  Word  Space  Memory  Load 
Instant  Start  From  Memory 


Yes 


Yes 


No 


No 


Yes 


Yes 


Yes 


No 


No 


Yes 


Message  Editing 


Yes 


Yes 


No 


No 


No 


Automatic  Stepped  Variable  Speed 


No 


No 


No 


Yes 


No 


No 


No 


No 


No 


2  Presettable  Speeds,  Instant  Recall 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

Automatic  Trainer  Speed  Increase 

Yes 

Yes 

Yes 

No 

Five  Letter  or  Random  Word  Length 

Yes 

Yes 

Yes 

No 

Test  Mode  With  Answers 

Yes 

Yes 

Yes 

No 

Random  Practice  Mode 


Yes 


Yes 


Yes 


Yes 


Standard  Letters.  Numbers.  Punctuation 


Yes 


Yes 


Yes 


Yes 


All  Morse  Characters 


Yes 


Yes 


Yes 


No 


Advertised  Price 


$199.95  5129.95    S99J5    $129.95 


$79.95    $139.95  $  99.50/  $229.00   $129  95 

$139,50 


OPTIONS: 

MT-1  P  (portable  version  of  MT-1 )  with 
batteries,  charger,  earphone 

ME-1  2000  character  plug-in  memory 

expansion  for  MM-1 

AC-1  600  Ma.  12  Volt  wall  adaptor  for 
MM-1  with  ME-1 

AC-2  350  Ma.  12  Volt  wall  adaptor  for 
all  AEA  keyer  and  trainer  products 
except  MM-1  w/  ME-1 

DC-1  Cigarette  lighter  cord  for  all  AEA 
keyers  and  trainers  except  MT-1  P      5     5,95 

MT-1  K  Factory  conversion 
of  MT-1  to  KT-1  5  40.00 

PRICES  AND  SPECIFICATIONS  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE  OR  OBLIGATION 


$139.95 
$  59.95 


$  14.95 


$     9.95 


All  our  keyers  {except  the  MT-1)  will  operate  with  any  popular 
single  lever  or  Iambic  squeeze  paddle  and  will  key  any  type  of 

modern  amateur  transmitter  with  no  external  circuitry  required.  #  *EA 
keyers  are  as  easy  to  operate  as  a  four  function  calculator.  The 
internal  AEA  computers  are  all  pre-programmed  for  the  features 
shown  above.  Each  AEA  product  is  fully  RF  protected  and  receives 
a  complete  elevated  temperature  burn-in  and  test  before  rt  is  shipped 
from  the  factory, 

Ask  a  friend  how  he  likes  his  AEA  keyer  compared  to  anything 
else  he  has  ever  tried,  then  JUDGE  FOR  YOURSELF.  See  the 
AEA  keyer  and  trainer  family  at  your  favorite  dealer 

Advanced  Electronic  Applications,  Inc.,  P.O.  Box  2160, 
Lynnwood,  WA  98036.  Call  206/775-7373 

Brings  you  the 
Breakthrough! 
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Terry  K,  Mealy  WB3A  TP 
602  Mutton  Road 

Verona  PA  1 5  J- 


TR-7400  Behind  Bars 

something  new  in  S-meters 


One  day  while  evaluat- 
ing various  LED  bar- 
graph  displays  at  the  work- 
place, my  thoughts  momen- 
tarily turned  to  ham  radio 


"Heyr"  I  thought.  "This  bar 
graph  would  make  a  terrific 
S-meter  on  my  two-meter 
rig!" 

But  could  it,  and  the  cir- 


cuitry, be  made  to  fit?  I  was 
sure  it  could,  as  I  have  had 
the  meter  out  of  the  TR-7400 
to  replace  the  lamp  bulb 
The  only  questions  remain- 


Photo  A.  Completed  unit  ready  ior  installation.  Note  the  two-board  construction. 


ing  were:  (1)  What  is  the 
drive  level  of  the  existing 
meter,  and  (2)  could  the 
drive  level  be  used  to  drive 
the  display  without  need  of 
an  extra  amplifier? 

Upon  arriving  home  that 
evening,  a  little  tinkering 
with  the  rig  was  in  order  to 
determine  the  needed  cir- 
cuitry and  circuit-board 
configuration  for  the  con- 
version. I  have  always  been 
one  of  those  who  has  to 
build  everything  on  a  print- 
ed circuit  board. 

I  found  that  the  resis- 
tance of  the  meter  was 
around  600  Ohms  and  that 
a  dc  input  of  0  J  V  was  de- 
veloped across  it  at  a  full- 
scale  reading,  I  also  dis- 
covered that  this  voltage  in- 
creased to  nearly  6  volts  if 
the  meter  was  taken  out  of 
the  circuit  A  quick  look  at 
the  TR-7400  schematic  re- 
vealed that  a  simple  diode 
rectifier  and  capacitor  cir- 
cuit was  used  to  drive  the 
meter, 

The  circuit  appears  twice 
in  the  Kenwood,  as  the  me- 
ter also  reads  relative  out- 
put power  in  the  transmit 
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mode.  Each  circuit  has  an 
adjustment  pot  inside  the 
rig  for  trimming  the  meter. 
This  feature  could  come  in 
handy  later, 

Some  further  experimen- 
tation indicated  that  with  a 
higher  resistance  load 
(greater  than  600  Ohms),  I 
could  get  the  1 .2  volts  need- 
ed to  drive  the  bar-graph  IC 
to  full  scale.  I  now  knew 
that  all  the  major  questions 
concerning  the  conversion 
were  answered.  I  then  quick- 
ly started  design  of  a  PC 
board.  The  PC  board  quick- 
ly evolved  into  a  pair  of 
boards. 

Sometime  in  the  wee 
hours,  the  boards  were 
made,  tested,  and  installed 
solidly  within  the  TR-7400. 
The  new  indicator  func- 
tioned perfectly  and  looked 
as  if  it  had  been  designed  in 
from  the  start  The  moving 
bars  added  quite  a  touch  to 
the  old  rig. 

The  response  time  of  the 
bar  graph  is  much  quicker 
than  that  of  the  old  me^ 
chanical  meter  due  to  the 

lack  of  mechanical  damp- 
ing. 

Circuitry 

The  heart  of  the  circuit  is 
the  National  Semiconduc- 
tor LM3914  dot/bar  display 
driver.  This  is  an  amazing  IC 
in  an  18-pin  DIP  The 
LM3914  senses  an  analog 
voltage  and  drives  ten 
LEDs,  providing  a  linear 
graph-type  display.  All 
drive  for  the  LEDs  is  self- 
contained  within  the  IC, 
thus  eliminating  the  need 
for  external  limiting  resis- 
tors LED  drive  control  is 
provided,  however,  by  se- 
lecting only  one  resistor 
value,  Supply  voltage  may 
"ange  from  3  to  15  volts 
without  affecting  display 
brightness.  Some  caution 
nust  be  exercised  at  higher 
/oltages,  however,  as  dis- 
sipation in  the  IC  may  ex- 
:eed  the  safe  leveL  I  used 
he  regulated  5-volt  source 
vithin  the  Kenwood  to 
Jrive  the  display. 


Photo  B.  The  two  boards  joined  using  the  rows  of  large  pads.  The  IC  is  mounted  underneath 
the  board. 


The  schematic  [Fig.  1) 
shows  the  circuit  to  be 
straightforward     The    vari* 

able  resistor  and  R1   allow 


some  scaling  of  the  input 
voltage  for  calibration.  The 

values  may  be  changed  to 
suit    other    installations 


Remember  that  1.2  volts  is 
needed  at  pin  5  of  the 
LM3914  to  drive  it  full 
scale     Resistor    R3    deter- 


Photo  C  Completed  circuit  installed  within  the  7400.  About  4110"  is  needed  between  the 
board  and  bracket. 
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FAST  SCAN  ATV 


WHY  GET  ON  FAST  SCAN  ATV? 

You  can  send  broadcast  quality  video  o*  home  movies,  video 
Tapes,  computer  games,  etc,  at  a  cost  thai  is  less  than  sloscan 
Really  improves  public  service  communications  for  parades, 
RACES,  CAP  searches,  weather  watch,  etc. 
DX  is  about  the  same  as  2  meter  simplex  -  15  to  100  miles. 

ALL  IN  ONE  BOX 

TC-1  Transmitter/Converter  .  ,  .  . 
Plug  in  camera,  ant.,  mic,andTV 
and  you  are  on  the  air.  Contains 
AC  supply,  T/R  sw,  4  Modules 
below -  .  -  .  S  399  ppd 

PUT  YOUR  OWN  SYSTEM  TOGETHER 

TXA5  ATV  Exciter  contains 
video  modulator  and  xtat  on  434 
or  439.25  mHz,  All  modules 
wired  and  tested S  89  ppd 

PAS  10  Watt  Linear  matches 
exciter  for  good  cofor  and  sound. 
This  and  all  modules  nun  on 
13.8  vdc $  79  ppd 

TVC-2  Down  converter  tunes 
420  to  450  mHz.  Outputs  TV 
ch  2  or  3.  Contains  low  noise 
MRF901  preamp $55  ppd 

FMA5  Audio  Subcarrier  adds 
standard  TV  sound  to  the 
picture S  29  ppd 

SEND  SELF-AODRESSED  STAMPED  ENVELOPE 
FOR  OUR  LATEST  CATALOG  INCLUDING: 

Info  on  how  to  best  get  on  ATV,  modules  for  the  builder, 
complete  units,  bStw  and  color  cameras,  antennas,  monitors, 
etc.  and  more.   20  years  experience  in  ATV. 
Credit   card   orders  call    (213)   447-4565,        Check,   Money 
Order  or  Credit  Card  by  mail. 


PACKAGE  SPECIAL  all 

four  modules  S  239  ppd 


■**«4iti*£*ft(i 


P.C.  ELECTRONICS 


Man/ann 


2522  PAXSON 


Tom 


WB6YSS       ARCADIA,  CA  910Q6        W60RG 


bright- 
current 


mines    the    display 

ness;  ten  times  the 
flowing  in  R3  will  flow 
through  an  LED.  The  volt- 
age at  pins  6  and  7  is  equal 
to  1.2  volts.  LED  current  is 
1.2  V/lk  =  1.2  mA  x  10  or 
12  mA  R3  may  be  made 
larger  if  less  current  is  de- 
sired. The  jumper  from  pin 
9  of  the  LM3914  to  ground 
puts  the  display  into  the 
bar-graph  mode. 

Construction 

As  the  circuit  is  uncom- 
plicated, layout  is  not  criti- 
cal. I  used  the  pair  of  small 
circuit  boards  shown  in 
Photo  A  The  boards  make  a 
nice  clean  installation  and 
ease  the  job  of  centering 
the  display  In  my  unit,  I 
mounted  the  \C  on  the  non- 
foil  side  of  the  board. 

The  resistors  and  trimmer 
are  mounted  on  the  foil 
side,  This  makes  adjust- 
ments readily  accessible 
Also,  the  Kenwood  has  very 
little  room  beneath  the  me- 
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ter  opening. 

Photo  B  shows  how  the 
two  boards  are  mated  and 
soldered  in  place  using  the 
flat  foil  pads  on  the  boards. 
Be  sure  the  boards  are  per- 
pendicular and  straight 
when  soldering  in  place.  An 
alternative  mounting  would 


be  to  use  ribbon  cable  as  ^n 
interconnect  between  the 
two  boards  This  would  al- 
low some  freedom  as  to  the 
location  of  the  larger 
board. 

Installation  in  the  TR-7400 

Before  mounting  the  dis- 
play into  the  rig,  you  should 
verify  how  far  the  old  meter 
deflects  for  some  reference 
input  signal  Something 
that  causes  almost  a  full- 
scale  reading  is  best.  This 
will  be  used  to  adjust  the 
new  meter  to  compare  with 
the  old  one.  Remove  the 
old  meter,  bracket,  and 
connections  to  the  meter. 
The  hole  in  the  center  of  the 
new  meter  will  be  used  for 
mounting  A  4/10"-long 
spacer  is  needed  between 
the  board  and  the  mounting 
bracket  One  with  a  thread- 
ed #4  hole  is  ideal.  The  old 
meter  bracket  will  need  a 
hole  drilled  in  it  so  the  PC 
board  can  be  attached  us- 
ing the  spacer  and  screw. 
Take  care  in  measuring  the 
location  of  the  mounting 
hole  You  want  the  bar- 
graph  readout  to  come 
right  up  to  the  front  glass  in 
the  rig. 

Adjustment 

After  satisfying  yourself 
that  the  unit  is  mounted 
and  aligned  correctly,  con- 
nect the  black  wires  from 
the  old  meter  to  the  minus 


pad  on  the  circuit  board. 
Connect  the  wire  that  was 
on  the  high  side  of  the  me- 
ter to  the  signal  input  on  the 
board.  A  new  wire  must  be 
run  for  the  +5-volts  con- 
nection. Connect  a  wire 
from  the  PC  +  input  to  the 
pin  located  on  the  left  side 
of  the  rig  behind  the  vol- 
ume control  marked  "5  V". 
This  is  the  internal  regulat- 
ed 5  volts  Trim  off  the  old 
lamp  wire  so  that  it  does 
not  short  out  Recheck  all 
your  work 

Turn  on  the  rig  and  adjust 
the  trimmer  with  your  refer- 
ence signal  being  received 
to  obtain  the  same  reading 
as  you  had  on  the  old  me- 
ter Replace  the  cover,  and 
that's  it  lust  one  thought 
on  the  display  It  is  possible 
to  insert  ten  small  LEDs  in 
place  of  the  more  expen- 
sive bar  display.  The  ap- 
pearance won't  be  as  nice, 
but  it's  great  for  those  on  a 
budget. 

Note:  A  kit  of  all  compo- 
nents will  be  furnished  for 
$1375  ppd  The  kit  in- 
cludes MV  57164  display, 
LM3914.  trimmer;  resistors 
and  capacitors,  set  of  print- 
ed boards  (drilled),  and 
spacer.  A  set  of  boards  can 
be  ordered  for  $3.75  ppd. 

Order  from:  MTEC 
WB3ATP,  Box  17133.  Pitts- 
burgh PA  15235,  (Pennsyl- 
vania residents  add  6% 
sales  tax  )l 
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Fig.  1.  Schematic  of  bar-graph  S-mefer. 


For  $279.95  you  get:  CW,  Baudot,  ASCII,  buffer, 
programmable  and  automatic  messages.  Morse  code 
practice,  full  featured  keyer,  human  engineering. 


Sending  CW  has  always  been  a  task,  especial- 
ly when  you  get  a  little  tired  Electronic  keyers 
help,  but  it's  still  too  much  work. 

Now  MFJ  has  a  Super  Keyboard  that  makes 
sending  perfect  CW  effortless.  It  afsc  sends  Baudot 
RTTY  and  ASCII. 

"Big  deal1"  you  say.  "What's  so  special  about 
that.  There  are  lots  of  keyboards/'  Yes,  but  this 
one  is  different, 

HUMAN  ENGINEERED 

A  Jot  q\  thought  has  gone  into  human  engi- 
neering the  MFJ  494  Super  Keyboard- 

For  exampEe.  you  press  only  a  one  or  two  key 
sequence  to  execute  any  command. 

All  controls  and  keys  are  positioned  logically 
and  labeled  clearly  for  instant  recognition. 

Pots  are  used  for  speed,  volume,  tone,  and 
weight  because  they  are  more  human  oriented 
than  keystroke  sequences  and  they  remember 
your  settings. 

A  meter  gives  continuous  readout  of  buffer 
memory  and  speed.  Two  characters  before  full 
the  meter  fights  up  red  and  the  sirJetone  changes 
pitch. 

PROGRAMMABLE,  AUTOMATIC  MESSAGES 
Four  automatic  messages  and   two  program 

mable  message  memories  (A  and  B)  are  provided. 

Messages  A  and  B  can  be  a  total  of  30  charac 

ters,  B  starts  where  A  ends. 
When  recalled,  each  message  takes  only  one 

character  of  the  buffer.  They  may  be  chained 

and/or  repeated  via  the  buffer. 
"Well,"   you   say,    "that   sure    is   not   much 

memory."  But  it's  more  than  it  seems  because  of 

the  buift  in  automatic  messages. 


For  exampfe,  type  your  call  into  message  A, 
Then  by  pressing  the  CQ  button  you  send  CQ  CQ 
DE  (message  A).  Press  twice  to  send  twice,  etc. 

The  other  automatic  messages  work  the  same 
way;  CQ  TEST  DE  (message  A),  DE  (message  A), 
QRZ  (message  A), 

Special  keys  for  KN,  SK,  BT,  AS,  AA,  and  AR. 

TEXT  BUFFER 

The  50  character  text  buffer  sends  smooth 
perfect  code  even  if  you  "hunt  and  peck/' 

Since  each  automatic  or  programmable  mes- 
sage takes  only  one  buffer  character,  this  gives 
a  far  larger  effective  buffer. 

You  can  preload  a  message  into  the  buffer. 
Then  when  you  are  ready  to  transmit  press  the 
control  key. 

You  can  hold  the  buffer  by  pressing  the  shift 
key  and  space  bar, 

With  the  buffer  in  hold,  you  can  send  a  com- 
ment with  an  externaf  paddle  as  a  keyer.  To  re- 
sume sending  buffer,  press  the  control  key. 

Simply  backspace  to  detete  errors, 

RTTY:  BAUDOT,  ASCII 

5  level  Baudot  is  transmitted  at  60  WPM, 
RTTY  and  CW  ID  are  provided  via  message  A. 

Carriage  return,  line  feed,  and  "LTRS"  are  sent 
automaticalty  on  the  first  space  after  63  charac 
ters  on  a  fine.  After  70  characters  the  function 
is  initiated  without  a  space.  This  gives  unbroken 
words  at  the  receiving  end  and  frees  you  from 
sending  the  carriage  return. 

All  up  and  down  shift  is  done  automatically. 
A  downshift  occurs  on  every  space  to  quickly 
clear  any  garbles  in  reception. 


The  buffer,  programmable  and  automatic  mes- 
sages, backspace  defete  and  PTT  control  (keys 
your  rig)  are  included. 

The  ASCII  mode  includes  all  the  features  of 
baudot.  Transmission  speed  is  110  baud.  Both 
upper  and  lower  case  are  generated. 

MORSE  CODE  PRACTICE 

There  are  two  Morse  code  practice  modes, 
Mode  1 :  random  length  groups  of  random  charac- 
ters. Mode  2:  pseudo  random  5  character  groups 
in  8  separate  repeafable  list.  With  answer  list. 

Insert  space  between  characters  and  groups 
to  form  high  speed  characters  at  slower  speed 
for  easy  character  recognition. 

Select  alphabetic  only  or  alphanumeric  plus 
punctuation.  Pause  function  lets  you  stop  and 
then  resume. 

ITS  A  KEYER,  TOO 
Plug  in  a  paddle  to  use  ft  as  a  deluxe  fulf 
feature  keyer  with  automatic  and  programmable 
memories,  iambic  operation,  dot-dash  memories, 
and  all  the  features  of  the  CW  mode, 

MORE  FEATURES 

Tune  switch  with  LED  keys  transmitter  for  tun 
ing.  Tune  key  provides  continuous  dots  to  save 
finafs.  Built-in  sidetone  and  speaker. 

PTT  (push  to  talk)  output  keys  transmitter  for 
Baudot  and  ASCII  modes. 

Refiable  solid  state  keying  for  CW:  grid  block, 
cathode,  solid  state  transmitters  (-300  V,  10  ma. 
Max,  +  300  V,  1 00  ma.  Max).  TTL  and  open 
collector  outputs  tor  RTTY  and  ASCII. 

Fully  shielded.  RF  proof.  All  aluminum  cabinet. 
Black  bottom,  eggshell  white  top.  1 2"D  x  7"W  x 
\W'U  (front)  x  SV^'H  (back). 

9  12  VDC  or  110  VAC  with  optional  adapter. 

OPTIONS 
MFJ-53  AFSK  PLUG-IN  MODULE.  170  and  850 

Hz  shift  Output  plugs  into  mic  or  phone  patch 
jack  for  FSK  with  SS8  rigs  and  AFSK  with  FM  or 
AM  rigs.  $39.95  (  +  $3). 

MFJ  54  LOOP  KEYING  PLUG-IN  MODULE.  300  V, 
60  ma.  loop  keying  circuit  drives  your  RTTY 
printer,  Opto  isolated.  TTL  input  for  your  computer 
to  drive  your  printer.  $29.95  (  +  $3}. 

BENCHER  IAMBIC  PADDLE.  $42.95  (  +  $4). 

110  VAC  ADAPTER.  $7.95  (  +  $3). 

A  PERSONAL  TEST 

Give  the  MFJ  494  Super  Keyboard  a  personal 
test  right  in  your  own  ham  shack. 

Order  one  from  MFJ  and  try  it  —  no  obligation. 
See  how  easy  it  is  to  operate  and  how  much  more 
enjoyable  CW  and  RTTY  can  be.  If  not  delighted, 
return  it  within  30  days  for  refund  (less  shipping). 
One  year  unconditional  guarantee 

To  order,  call  toll  free  800-647-1800.  Charge 
VISA,  MC  or  mail  check  or  money  order  for 
$279.95  for  MFJ-494  Super  Keyboard,  §39-95 
for  (VtFJ-53  AFSK  module,  $29.95  tor  the  MFJ-54 
loop  keying  module,  $42,95  for  Bencher  Paddle, 
and  $7.95  for  the  110  VAC  adapter.  Include 
$5,00  shipping  and  handling  per  order  or  as  indi- 
cated in  parentheses  it  items  are  ordered  separately. 

Why  not  really  enjoy  CW  and  RTTY?  Order 
your  MFJ  Super  Keyboard  at  no  obligation  today. 


TO  ORDER  OR  FOR  YOUR  NEAREST  DEALER 

CALL  TOLL  FREE 600-647-1600 


Call  601  323-5869  for  technical  information, 
orderfrepair  status.  Also  call  601  323  5869  out 
side  continental  USA  and  in  Mississippi. 


Write  for  FREE  catalog,  over  60  products 

ENTERPRISES, 

INCORPORATED 


MFJ 


Box  494,  Mississippi  State,  MS  39762 


**  Reader  Service— see  page  130 


W7 


73  Magazine  ■  March,  1981     49 


The  Last  PL  Generator 

this  synthesized  unit  is  the  last  one 

you'll  ever  need 


Michael  /,  Di  lulio  WB2BWS 
97  Woodside  Road 
Maplewood  Ni  07040 


Many  repeaters  utilize 
a  PlJM  (private  line) 
system  to  permit  only  limit- 
ed access,  if  a  person  be- 
longs to  many  repeaters, 
the  cost  of  frequency-de- 
termining elements  for  a 
conventional  PL  tone  gen- 
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Fig.  f.  Synthesized  tone  generator  schematic, 
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GROUND. 


Ul 


Fig,  2,  PC  board  layout 


erator  can  quickly  get  out 
of  hand.  Additionally, 
some  clubs  change  their 
access  tone  periodically, 
and  it  would  be  convenient 
to  have  a  synthesized  tone 
generator  that  could  be 
programmed  using  thumb- 
wheel or  DIP  switches. 

My  design  reflects  the 
need  for  an  inexpensive  de- 
vice that  is  easily  pro- 
grammed and  that  can  gen- 
erate stable  tones  in  the 
frequency  range  of  about 
60  to  200  Hz.  Table  1  is  a 
listing  of  the  common  PL 
tone  frequencies  and  their 
designators.  As  it  hap- 
pened, when  I  had  finished 
my  design  I  had  a  more 
versatile  instrument  that 
generated  signals  from 
about  4  MHz  down  to  03 
Hz 

Refer  to  the  schematic  in 
Fig.  1 .  The  device  works  as 


follows:  The  4046  has  an  in- 
ternal vco  working  in  the 
range  of  about  600  kHz  to 
2  MHz.  The  4060  is  used  as 
the  reference  source,  start- 
ing with  a  16-kHz  crystal 
and  dividing  by  16  to  gen- 
erate a  1000-Hz  reference 
which  is  fed  to  one  input  of 
the  phase  comparator  of 
the  4046.  The  vco  output  of 
the  4046  goes  to  the  input 
of  the  4059  divide-by-n,  and 
the  output  of  the  divid- 
er goes  to  the  other  input 
of  the  phase  comparator.  A 
phase-locked  loop  is  thus 
formed,  and  the  vco  out- 
put is  equal  to  (n)X1000 
Hz,  where  n  is  the  number 
programmed  into  the  4059. 
As  the  4059  is  set  up,  any 
number  from  3  to  9999  can 
be  set  on  the  four  thumb- 
wheels or  DIP  switches. 
Therefore,  the  vco  could 
potentially  vary  from  3000 
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Fig.  3.  Parts  location. 


Hz  to  9.999  MHz.  At  9 
volts,  most  4046  chips  can 
work  up  to  about  4  MHz, 
At  higher  voltages,  fre- 
quencies up  to  about  6 
MHz  can  be  realized.  If  the 
device  is  to  be  used  solely 


as  a  PL  tone  generator,  51 
and  52  could  be  eliminated 
and  pins  7  and  8  of  the  4059 
grounded,  as  the  divide-by- 
n  number  will  never  go 
over  2000.  I  have  included 
SI  and  S2  in  the  event  that 


Designation 

Frequency  (Hz) 

Designation 

Frequency  (Hz) 

L1  orXZ 

67.0 

2B 

118.8 

WZ 

69.3 

32 

123.0 

LZorXA 

71.9 

3A 

127.3 

WA 

74.4 

3B 

131 JB 

L3  or  XB 

77.0 

4Z 

136,5 

WB 

79+7 

4A 

141.3 

L4 

82.5 

4B 

146.2 

YA 

85.4 

5Z 

151.4 

L4A  or  YB 

88.5 

5A 

1 567 

Z2 

91.5 

5B 

162.2 

L5  or  ZB 

94.8 

6Z 

167.9 

12 

100,0 

6A 

173.8 

1A 

103.5 

6B 

179,9 

1B 

107.2 

7Z 

186.2 

2Z 

110.9 

7A 

192.8 

2A 

114.8 

Ml 

203.8 

Table  7.  Subaudibte  tones  and  designations. 
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the  user  wishes  to  go  higher 
than  2.999  MHz  in  frequen- 
cy. 

The  output  of  the  vco  is 
then  divided  by  10,000,  us- 
ing four  4017  divide-by-10 
chips  The  pulse  output  is 
then  fed  through  a  low-pass 
filter  consisting  of  R22,  R23. 
C4,  and  C5;  the  audio  level 
to  the  radio's  microphone 
input  is  adjusted  with  R24. 
It  is  important  to  note  that 
the  output  of  the  low-pass 
filter  is  not  constant  with 
frequency,  and  so  the  ad- 
justment of  R24  may  have 
to  be  changed  if  a  radical 
change  in  frequency  is 
made  in  order  to  maintain  a 
certain  deviation.  Pads 
have  been  provided  on  the 
PC  board  so  that  the  vco 
output  divided  by  10,  100, 
and  1000  is  available, 

If  the  device  is  con- 
figured as  a  pulse  genera- 
tor, a  switch  could  be  pro- 
vided to  make  these  out- 
puts  available.    For  exam- 


ple, with  the  switches  set  to 
1000,  1  MHz,  100  kHz,  10 
kHz,  1000  Hz,  and  100.0  Hz 
are  all  available  with  four 
decades  of  precision. 

The  construction  of  the 
generator  is  straightforward 
and  involves  only  a  few  dis- 
crete components.  Figs,  2 
and  3  provide  PC  board  lay- 
out and  parts  location.  Pro- 
vision is  made  on  the  board 
for  the  two  16-pin  DIP 
switches.  Numbers  have 
been  etched  on  the  board 
beneath  the  switches  to  in- 
dicate which  BCD  digit  a 
particular  switch  selects.  A 
1 -megohm  resistor  is  re- 
quired from  each  of  the 
4059  program  inputs  to 
ground  (R1-R16).  These  re- 
sistors can  be  soldered 
underneath  the  board  from 
the  switch  contacts  to  the 
ground  buses  provided.  If 
the  thumbwheel  switches 
are  used,  eliminate  the  DIP 
switches  and  simply  con- 
nect the  appropriate  wires 
to  the  holes  where  the  DIP 


switches  would  reside. 

In  conclusion,  this  proj- 
ect represents  an  inexpen- 
sive state-of-the-art  design 
of  a  very  useful  device.  In 
addition  to  the  previously 


mentioned  uses  as  a  PL 
tone  generator  and  a  pulse 
generator,  it  can  be  used  as 

a  programmable  reference 
or  as  the  tone  generator  for 
a  multi-tone  FSK  modem. ■ 


R1-R16 

R17 

R16 

R19 

R2CVR22 

R23 

R24 


Parti  List 
1  megohm 

10k 

4.7  megohm 

100k 

470k 

1 -megohm  submi  mature  PC-mount  potentiometer 


Note:  R1-R23  are  1/4-W  or  1/8-W  resistors,  10%  tolerance 

C1  10-pF  ceramic  disc 

C2  1*uF  tantalum 

C3  120-pF  ceramic  disc 

C4.5  0.Q1*uF  ceramic  disc 

U1  4059 

U2  4060 

U3  4046 

U4-U7  401 7 

Y1  Statek  16.000-kHz  crystal,  type  SX-1V  (available  from 

author  for  $6.00  postpaid). 

S1-S16       Two  16-pin  DIP  switches  or  16  toggle  switches  or  four 

BCD  thumbwheel  switches 
S17  SPST  switch 

B1  9-V  transistor  radio  battery 

PC  boards  are  available  from  the  author  tinned  and  drilled  on  G*1Q 
epoxy,  tor  $15.00  postpaid. 


ASSOCIATED  RAD 

B012  CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


BUY 

All  Brands  New  &  Reconditioned 


913-381-5900 
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THE  iNTCABJKK  C*«0 


We  Want  to  DEAL— Call  Us— We'll  Do  It  Your  Way. 

WE'RE  #1 

NOTE:     SEND  S1.00  FOR  OUR  CURRENT  CATALOG  OF  NEW  AND  RECONDITIONED  EQUIPMENT. 

*  ALSO  WE  PERIODICALLY  PUBLISH  A  LIST  OF  UNSERVICED  EQUIPMENT  AT  GREAT  SAVINGS. 

A  BONANZA  FOR  THE  EXPERIENCED  OPERATOR 

TO  OBTAIN  THE  NEXT  UNSERVICED  BARGAIN  LIST   SEND  A  SELF  ADDRESSED  STAMPED  ENVELOPE. 
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An  End  to  Repeater  Time-Outs 


with  the  IC-211 


Anthony  R.  C  Green 

VP2EZ.  A4XCR.  VSbEZ,  C4HRD 

Flat  21  A, 

Fdt  Hon  Building 
J  5,  Ngan  Mok  Street 

Causeway  Ba \. 
Hong  Kong 


When  the  Hong  Kong 
Amateur  Radio  Trans- 
mitting Society  installed  our 
first  professional  2-meter 
repeater  recently,  the 
transmission  timer  was  set 
to  two  minutes.  I  decided 
that  I  didn't  want  the  ig- 
nominy of  timing  out  the 
repeater,   so,   after  a   little 


*H2  SELECT  OK  TEST  VALUES  BETWEEN  5GQK  AND  IMA 


thought,  I  evolved  a  circuit 
which  fits  snugly  inside  the 
IC-211  microphone  and 
gives  me  a  10-to-15-second 
warning  before  time-out  oc- 
curs. 

Very  little  modification 
needs  to  be  done  in  the 
IC-211.  Alt  that  is  required  is 
a  12-volt  source  attached  to 
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Fig.  7.  Timeout  circuit  flashes  LED  after  one  minute,  forty- five  seconds. 


pin    3   of   the   microphone 
socket.    This    is    obtained 

from  J 5  of  the  power  unit. 

Some  modifications  are 
necessary  in  the  micro- 
phone plug  There  are  three 
wires  and  a  screen  braid 
The  screen  must  now  be 
wired  to  provide  the  only 
ground  wire  for  the  micro- 
phone The  now  spare  wire 
is  used  to  carry  the  12-volt 
supply  to  the  time-out  unit. 

The  values  of  R2  and  CI 
may  need  slight  adjustment 
to  compensate  for  varia* 
tions  in  voltage  and  capaci- 
tance. It  should  only  be 
necessary  to  select  R2  to 
give  a  time-out  alert  10-15 
seconds  before  the  repeater 
switches  off. 

The  green  LED  is  mount* 
ed  on  the  top  of  the  hand 
microphone  and  it  is  very 
noticeable  when  it  starts  to 
flash  its  warning   ■ 


For  your  TRS-80®  send  &  receive  CW  /  RTTY 


FEATURES 

Auto  Send  &  Receive  R1TY  &  CW 
Connects  to  TRS-BO  User  Port  &  Key  / 
headphone  jacks 
10  message  memories  255  ctior  eo 


I  Morse  practice-random  5  letter  words 
I  Auto  numbering  contest  kever 
I  Interactive  graphics  custom  PfX 
lAutotransmitter  control  PTT 
I  Requires  Level  I!  Basic  &  1 6K  RAM 


Uses  builtin  PLL  or  external  TU 
Includes  hardware  cassette  &  manual 
Morse  tutorial^  0  fessons-corrects  mistakes 
simplest,  fastest  way  to  learn  the  code 


IICS,  inc. « 

1 1 25  N  Golden  Slate  Btvd  /  Suite  G 
Turiock,  CA  95380  (S) 
(209)667  2888/634  8868 

We  ere  *ip«rr#ncjrtg  telephone  dttTiCutti**.,  pt&A%«  *##p  UftnQ 
TRS-80  It  o  rtcognlztd  irodtmork  erf  Tandy  Corporation 


«. 


CA  residents 
odd  6%  rax 


■  M80  Software.  PC  Board,  Manual  $149 
■CMBO  As  above  in  Cabinet  $279 

■  TM80  As  above  plus  demodulator  &  AFSK  $499 

■  MSOO  Adds  advanced  RTTY  to  M80  /  CM60  /  TM80  $99 

■  M8000  adds  disk  based  RTTY  including  Mailbox  $150 
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trie  Shatkhauser  W9C  / 
52?  Spring  Creek  Rood 
Washington  It.  61 571 


The  History  of  Ham  Radio 


part  XII 


Reprinted  from  QCC  News,  a 
publication  of  the  Chicago  Area 
Chapter  of  the  QCWA. 

The  assignment  to  radio 
amateurs  of  the  short 
waves  be  tow  100  meters 
brought  about  a  general 
awakening  to  the  value  of 
this  spectrum  In  1924,  the 
broadcasting  industry  ex- 
erted great  effort  toward 
the  adaptation  of  short 
wavelengths  to  give  their 
programs  added  coverage 
to  distant  listeners  by  inter 
connecting  stations  across 
the  country. 


The  Hoover  Conference 

The   Hoover  conference 

was  scheduled  to  meet  in 
the  fall  of  1924.  Invitations 
were  directed  to  all  radio 
groups  interested  in  the 
hearings,  in  which  existing 
technical  radio  problems 
were  to  be  explored.  The  as- 
sembly was  to  make  recom- 
mendations to  the  Depart- 
ment of  Commerce  for  im- 
portant revisions  of  then-ex 
isting  wavelength  assign- 
ments, allocations,  limita- 
tion of  power,  division  of 
time,  and  such  problems 
which  relate  to  general  re- 


Secretary  of  Commerce,  Herbert  Hoover. 


duction  of  station  interfer- 
ence.  Of  major  importance, 
however,  was  the  subject  of 
shortwave  usage  by  broad- 
casters and  commercial  sta- 
tions. The  amateurs,  sup- 
ported by  the  Department, 
with  their  constant  experi- 
menting with  the  higher  fre- 
quencies, had  been  provid- 
ing the  industry  with  inter- 
est in  these  higher-frequen- 
cy  ranges,  demonstrating 
their  effective  capabilities. 
The  radio  law  of  1912  had 
given  the  amateurs, 
through  assignment,  the  use 
of  all  waves  below  200  me- 
ters. 

The  Hoover  conference 
was  called  on  to  revise  and 
to  somehow  "make 
amends"  to  a  region  in  the 
spectrum  which  proved  to 
be  not  only  large  but  of 
great  future  value 

The  conference  sessions 
continued  from  October  6 
to  10,  1924.  Although  radio 
broadcasting  held  the  cen- 
ter of  the  stage  as  far  as  the 
broadcasters  and  listeners 
were  concerned,  the  radio 
amateur  had  by  all  odds  top 
interest  in  the  outcome  of 
the  deliberations.  The  situa- 
tion, with  about  600  broad- 
casting stations  on  the  air, 
with  foreign  stations  all 
over  the  world  striving  to  be 
heard,   with   a  wavelength 


revolution  having  set  in, 
and  with  practically  no 
worldwide  rules  and  regula- 
tions to  give  direction, 
loomed  chaotic  in  the  radio 
broadcast  world. 

All  the  higher  frequen- 
cies below  200  meters,  for- 
merly regarded  as  unsuit- 
able for  commercial  pur- 
poses, were  now  eagerly 
sought  as  of  major  impor- 
tance for  DX  transmissions, 
The  Hoover  conference 
was  set  to  scrutinize  these 
shortwave  regions. 

The  use  of  spark  trans- 
mission, although  not  ruled 
out  completely  by  existing 
laws,  nevertheless  received 
its  doomsday  with  the  an- 
nouncement at  the  confer- 
ence that  all  spark  should 
be  discontinued  by  ama- 
teurs as  well  as  the  com- 
mercials. Spark  discharges 
of  whatever  type  and  kind 
caused  much  of  the  inter- 
ference encountered  and 
should  be  avoided. 

The  conference  gave  the 
broadcasters  five  wave- 
bands in  the  short-wave- 
length region  for  use  pri- 
marily for  relay  broadcast- 
ing. All  actions  taken  at  the 
conference  were  recom- 
mendations to  the  Depart- 
ment, pending  further  out- 
come from  future  legisla- 
tion. 
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Organize  your  shack  with  a 

CLUTTERFREE  MODULAR 
CONSOLE  $179.95 

•  Large.  42"  H  x  57"  W  x  29"D 

•  Strong  groove-construction 

•  Mar-resistant  wood  grain  finish 
■  Options,  drawers  &  face  plate 

•  For  ham  or  home  computer 

•  Visa  and  Master  Charge 

CLUTTERFREE 

MODULAR 
CONSOLES 

P  O.  Box  5103  Tacoma.  WA  98405 
(206)759*1611      ^e& 


NEW  MFJ  ALL  BAND 

XCVR  PRESELECTOR 

Copy  weak,  barely  readable  signals.  Reject  images,  out-of- 
band  signals.  1.8  to  54  MHz.  Up  to  20  db  gain.  Automatic 
bypass.  PTT.  20  db  attenuator.  Use  2  ant.,  2  rigs. 

Copy  weak,  barely 
readable  signal** 

Automatic  XCVR  bypass* 


NEW  MFJ- 1040  transceiver/receiver  preselector 
tets  you  copy  weak,  barely  readable  signals. 

Rejects  out  otfeanrj  signals,  images 

Strong  signal  ability  reduces  cross  mod,  over- 
loading. Excellent  signal-to  noise  ratio 

Continuous  1.8  to  54  MHz:  aU  HF  amateur, 
shortwave  bands.  Op  to  20  db  gam  Gain  control 
Dual  gate  M0SFEL  bipolar  transistors  for  low 
noise,  high  gam.  strong  signal  ability. 

Push  button  switches  tor  20  db  attenuator. 
0IW0FF  BYPASS.  2  antennas,  2  receivers. 

Dual  coax  and  phono  lacks  for  antennas,  re- 
ceivers. RF  sensing  relay  automatically  bypasses 
preselector  when  transmitting  up  to  350  watts 
input.  Delay  control;  Jack  for  push  to-tafo. 

LED.  9  18  V0C  or  110  VAC.  8x2x6  inches 

MFJ-1045,  §69.95.  Same  as  MFJ  1040.  less 
attenuator,  xevr  auto  bypass,  delay  control,  PTT. 


Use  1  ant,  1  rcvr.  5x2x6  in  9  V  oat.,  9-18  VDC 
w  110  VAC  with  optional  AC  adapter,  $7,95* 

Order  from  MFJ  and  try  it  —  no  obligation.  If 
not  delighted,  return  it  within  30  days  for  refund 
(less  shipping).  One  year  limited  warranty  by  MFJ. 

Order  today.  Call  toll  free  800  647  1800.  Charge 
VISA,  MC  or  mail  check,  money  order  for  £99.95 
for  MFJ-104Q  or  $69.95  for  MFJ-1045  plus  $4,00 
shipping  and  handling 

Don't  wail  any  longer  to  pull  out  weak,  rare  DX. 


CALL  TOLL  FREE  . . .   800-647-1800 


Call  601  323  5869  lor  technical  information,  or 
der/repair  status.  Also  call  601  323  5869  outside 
continental  USA  and  in  Mississippi  ***7 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE.  MS  39762 


encounter 


Dateline  Dayton  Hamvention  .  .  . 

To  demonstrate  the  selectivity  of  our  Mark  3CR  repeater  we  keyed  a 
transmitter  1 5  KHz  off  frequency  and  set  It  directly  against  the  receiver 
Input.   Our  Mark  3CR  didn't  even  notice  the  close  encounter. 


Sure  the  Mark  3CR  can  withstand  severe  interference. . 
it  uses  both  crystal  filtering  and  double  conversion. 
And  that's  just  the  beginning.  Its  performance  contin- 
ues with  a  transmitter  that  meets  commercial  specs 
plus  a  microprocessor  controller  that  gives  you  39 
functions  and  13  Morse  messages.  For  peak  perform- 
ance have  your  own  close  encounter  with  a  Mark  3CR  / 
Repeater  or  Mark  3C  Controller. 


**49 


call  or  write  for  specifications 

MICRO  CONTROL  SPECIALTIES 

23  Elm  Park,  Groveland,  Ma.  01834 

(617)  372-3442 
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1924  Hoover  Conference  Frequency  Allocation 


Meters 

200-545 
150—200 
137—150 
120—137 
109.2—12O 
103.3—109.2 
85.6—103.3 
75—85.6 

667—75 

60—667 

54.5—60 

51.7—54.5 
42.8-51.7 
37.5-42,8 
33.3—37.5 
30—33.3 
27.8-30 
25.8—278 
21.2—25.8 
18.7—21.2 
16.7— 18  7 
5.3— 16  J 
4.7—5.3 
0—4.7 


Kilocycles 

550—1,500 

1,500—2,000 

2,000—2,200 

2.200— 2T500 

2,500—2,750 

2,750-2,900 

2,900-3,500 

3,500—4,000 

4t000— 4,500 

4,500—5,000 

5,000—5.500 

5,500—5,800 

5,800—7,000 

7,000—8,000 

8,000—9.000 

9,000—10,000 

10,000—10.600 

10,800—11,600 

11,600— 14,000 

14,000  —  16,000 

16,000-18,000 

18,000—56,000 

56.000—64.000 

64,000— 


Allocation 

Broadcast 

Amateur  (160  meters) 

Point  to  point 

Aircraft 

Mobile 

Relay  broadcasting 

Public  service 

Amateur  (80  meiersKArmy  mobile 

Public  service/mobile 

Relay  broadcasting 

Public  service 

Relay  broadcasting 

Public  service 

Amateur  (40  meter$)/Army  mobile 

Public  service/Mobile 

Relay  broadcasting 

Public  service 

Relay  broadcasting 

Public  service 

Amateur  (20  meters) 

Public  service/Mobile 

Beam  transmission 

Amateur  (5  meters) 

Beam  transmission 


The  conference  conclud- 
ed by  listing  wavelengths  in 
effect  for  one  year.  All 
wavelengths  from  zero  (0) 
Co  3158  meters  were  allo- 
cated. The  radio  amateurs 
retained  the  previously-as- 
signed wavebands  as  con- 
firmed, with  minor  changes. 
as  shown  in  the  box. 

The  government  depart- 
ments were  authorized  to 
work  in  the  wavebands  be- 
low 150  meters  "with  due 
regard  to  the  authorized 
use  given  to  other  legiti- 
mate services." 

To  be  noted  was  the 
method  of  allocating  wave- 
bands Namely,  the  dove- 
tailing of  assigned  ranges  in 
such  a  manner  that  the  fre- 
quencies in  one  band  were 
octaves  of  those  in  the  pre- 
ceeding  band.  This  manner 
of  band  distribution  for  all 
services  receiving  assign- 
ments would,  therefore, 
cause  disturbances  only  to 
the  respective  assignees  op- 
erating from  one  band  to 
the  other.  Note  the  distribu- 
tion, for  instance,  for  the  ra- 
dio amateurs,  all  being  in 
harmonic  relation: 

1.5  MHz  to    20  MHz 

3  5  MHz  to    4.0  MHz 


7.0  MHz  to  8,0  MHz 
14  0  MHz  to  160  MHz 
56.0  MHz  to  64  0  MHz 

Theory  of  Frequency  Prop- 
agation! Still  a  Mystery? 

There  existed  an  unan- 
swered question  in  the 
minds  of  most,  Why  are 
100-meter  waves  able  to 
carry  across  oceans  at  night 
with  little  power?  This  prob- 
lem baffled  the  scientists 
and  radio  experimenters  in 
the  field.  Dr,  A.  E,  Kennelly 
of  Harvard  University  sug- 
gested that  there  must  be 
conducting  layers  in  the  up- 
per regions  making  possible 
the  transmission  of  radio 
waves.  The  layers  most  like- 
ly represented  ionizing  ac- 
tion to  accomplish  such  re- 
sults at  long  distances.  As 
Professor  Kennelly  theo- 
rized, the  greater  volume 
activity  of  the  higher-fre- 
quency waves  enabled 
them  to  cut  a  sharper  con- 
ducting boundary  surface 
in  the  upper  air  than  was 
possible  for  the  longer 
waves  of  the  lower  frequen- 
cy. The  longer  waves  had  a 
greater  tendency  to  follow 
the  surface  of  the  earth, 
thus  restricting  their  effi- 
ciency 


The  Hoover/White  Bills 

The  changing  conditions 
surrounding  radio,  especial- 
ly in  the  field  of  broadcast- 
ing, definitely  necessitated 
comprehensive  legislatiog 
by  Congress.  Hoover  had  in 
mind  a  bill  in  the  form  of 
emergency  legislation.  He 
thought  of  the  White  Bills 
which  had  been  pending  as 
holdovers  from  the  previ- 
ous Congress.  In  communi- 
cation with  Congressman 
White,  his  proposal  was 
submitted  in  the  following 
form  to  satisfy  the  public  in- 
terest until  final  legislative 
policy  could  be  inacted  in 
Congress: 

"Be  it  enacted  by  the 
Senate  and  House  of  Repre- 
sentatives of  the  United 
States  of  America  in  Con- 
gress assembled,  that  it  is 
hereby  declared  and  reaf- 
firmed that  the  ether  within 
the  limits  of  the  United 
States,  its  territories  and 
possessions,  is  the  inalien- 
able possession  of  the  peo- 
ple thereof,  and  that  the  au- 
thority to  regulate  its  use  in 
interstate  and/or  foreign 
commerce  is  conferred  up- 
on the  Congress  of  the  Unit- 
ed States  by  the  Federal 
Constitution." 

"That  Section  1  of  the  act 
of  Congress  approved  Au- 
gust 13,  1912,  entitled,  An 
Act  to  Regulate  Radio  Corn- 
munication,  is  hereby 
amended  by  adding  at  the 
end  of  said  section  the  fol- 
lowing: The  wavelength  of 
every  radio  transmitting 
station  for  which  a  license 
is  now  required  by  law,  its 
power,  emitted  wave,  the 
character  of  its  apparatus, 
and  the  time  of  transmis- 
sion, shall  be  fixed  by  the 
Secretary  of  Commerce  as 
in  his  judgment  and  discre- 
tion he  shall  deem  expedi- 
ent, and  may  be  changed  or 
modified  from  time  to  time 
in  his  discretion  ' 

The  pending  White  Bill 
was  temporarily  side- 
tracked. The  National  Asso- 
ciation of  Broadcasters 
could  hardly  disagree  with 


Mr.  Hoover's  suggestion,  so 
long  as  he  was  Secretary, 
and  so  long  as  unfair  deci- 
sions could  be  appealed 
with  the  consent  of  the 
present  Secretary. 

The  amateurs  responded 
by  stating  that,  although 
the  bill  needed  amending 
by  limiting  the  life  term  or 
by  placing  discretionary 
powers  into  the  hands  of 
some  appointed  radio  com- 
mission to  provide  appeals 
from  unfair  decisions,  no 
further  suggestions  would 
be  forthcoming. 

A  Memorable  ARRL 
Undertaking 

The  evidence  of  the  pop- 
ularity and  the  splendid  re- 
sults obtained  with  short- 
waves  in  the  hands  of  ama- 
teurs was  clearly  exempli- 
fied through  the  experienc- 
es conducted  jointly  with 
the  United  States  Navy  and 
the  ARRL  in  the  summer  of 
1925. 

A  shortwave  station,  call 
letters  NRRL,  was  placed 
aboard  the  USS  Seattle, 
flagship  of  the  Navy  fleet 
operating  in  the  Pacific  wa- 
ters. ARRL  traffic  manager 
F,  H  Schnell  assembled  the 
transmitter  and  receiver 
along  customary  amateur 
radio  lines,  typically  bread- 
board but  compact  Schnell 
was  put  in  complete  charge 
of  the  floating  station, 
which  was  stashed  in  a 
small  cubbyhole  on  the 
compass  shack  of  the  ship. 
There  was  no  other  vacant 
space  on  board.  Schnell 
strung  a  single  #1 2  wire  ver 
tical  antenna  up  in  the  rig- 
ging of  the  ship.  The  Hart- 
ley circuit  used  operated  in 
the  20r  40,  and  80  meter 
bands.  For  a  period  of  six 
months,  Schnell,  as  sole  of>- 
erator,  made  almost  daily 
contacts  everywhere.  He 
convinced  the  Navy  person- 
nel that  long-range  trans- 
missions with  low  power 
could  consistently  outper- 
form on  short  wavelengths, 
and  had  definite  value  over 
any  of  the  long  wave  instal- 
lations aboard  ship  ■ 
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Trap  Dipole 


(80  thru 
10  Meters) 


Pre-assembfed: 
Model 370  n 


Power  rated  2kW  PEP.  approx.  1 10-ft  span 

Complete  with  •  wire  •  traps  • 
end  insulators  -  50ftRG-8/U, 
PL-259  connector  •  heavy 
duty  cast  aluminum  and  stea- 
tite center  connector. 


4-Band  (40  thru  10M) 
55  ft  mode!  370-13 
also  available,  pre- 
assembled  only. 

Made  m  Btistot  Pennsylvania,  by 

Barker  &  Williamson  Inc. 

1 0  Canal  Street  □  Bristol.  PA  1 9007 


At  your      ^n 
B&W  dealer. 


B'W 


This  MFJ  RF  Noise  Bridge . . . 

lets  you  adjust  your  antenna  quickly  for  maximum 
performance.  Measure  resonant  frequency,  radia- 
tion resistance  and  reactance.  Exclusive  range 
extender  and  expanded  capacitance  range  gives 
you  much  extended  measuring  range. 

•  Exclusive  range  extender    •  Expanded 
/  capacitance  range    •  Series  Bridge 


This  new  MFJ-202  RF  Noise  Bridge  lets  you 
quickly  adjust  your  singte  or  multiband  dipole.  m 
veried  Vee.  beam,  vertical,  mobile  whip  or  random 
system  tor  maximum  performance. 

Tells  resonant  frequency  and  whether  to  shorten 
or  lengthen  your  antenna  for  minimum  SWR  over 
any  portion  of  a  band. 

MFJTs  exclusive  range  extender,  expanded  ca- 
pacitance range  (±150  pf)  gives  unparalleled  im 
pedance  measurements.  1  to  1 00  MHz  Simple  to 

use.  Comprehensive  computer  proven  manual 
Works  with  any  receiver  or  transceiver,  SO  239 

con  nectars.  2x3x4  inches.  9  volt  battery. 

Other  uses;  tune  transmatch;  adjust  tuned  cir- 
cuits, measure  inductance,  RF  impedance  ol  ampJi 
tiers,  baluns.  transformers:  electrical  length,  veto 
city  factor,  impedance  of  coax;  synthesize  RF  im 
m  pedances  with  transmatch  and  dummy  load. 


Order  from  MFJ  and  try  it  —  no  obligation.  If 
not  delighted,  return  it  within  30  days  tor  a  refund 
(less  shipping].  This  bridge  is  unconditionally 
guaranteed  lot  one  year. 

To  order,  simply  call  us  toll  free  800-647-1600 
and  charge  it  on  your  VISA  or  MasterCharge  or 
maii  us  a  check  or  money  order  for  $54.95  pfus 
S3  00  for  shipping  and  handling. 

Don't  wail  any  longer  to  enjoy  maximum  an- 
tenna performance  Order  today 


CALL  TOLL  FREE  . . .    800-647-1800 


Call  601 -323-5869  for  technical  information,  or 
der/repair  status.  Also  calf  601  323-5869  outside 
conlinentaJ  USA  and  in  Mississippi.  ^47 

MFJ  ENTERPRISES,  INC. 

BOX  494,  MISSISSIPPI  STATE.  MS  39762 


$205 

•  144-148  MHz 
12  channels — crystal  controlled 

•  15  watts 
Special  modifications  for  CAP  & 

MARS  available 


$299 

•  143-149  MHz  (synthesized) 

•  25  watt  (variable) 

*  ,25  uv  receiver 

Provisions  for  non-standard  offsets 
(MARS,  CAR  etc.) 


If 


•  1  year  warranty 

Phone  1  (800)  233-0250  (In  PA  (71 7)  299-7221 )  today  to  place  your  order  or  to  request 
a  detailed  brochure  describing  these  transceivers  and  related  power  supplies,  anten- 
nas, amplifiers  and  other  accessories. 

*  Special  quantity  pricing  is  availabte  on  the  MARK  3  and  FM-76  transceivers.  Get 
your  group  together  and  call  for  a  quote  on  your  requirements. 
(t^cDct^ocDcD^cD^cD^^^occc^^tt^cfccc^c^^^^^^^^^ctott^^c^^ittt 
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FM-76 
$195 

•  220-225  MHZ 
■  12  channels — crystal  controlled 

•  10  watts 
you're  not  on  220,  now  is  the  time  to 
try  it  with  an  FM-76 

^13 


rm 


Lommunrca iron?  Cd'p 


^^/   191  lO*d  Homestead  Lane 

GreefitekJ  industrial  Park  Easi 
Lancaster,  PA  17601 

$  (tCC  CD  CD  CDCC 
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A  recent  survey  showed  Lhai  20%  of  the  73  subscribers  also  read 
Kilobaud  MICROCOMPUTING  magazine  .  »  ,  and  enjoy  ll.Tnis  is  Ihe  best  way 
to  learn  and  keep  up  with  I  he  rapidly  developing  world  of  microcomputers. 
There**  nothing;  to  be  afraid  of*  you  just  have  to  read  an  interesting 
magazine  and  you'll  learn.  Try  a  subscription  to  Kilobaud  MICRCOMPCJTIMC 
acid  see  for  yourself. 

□  New  subscription  Q  Renewal  Q  12  issues  for  * 2 5< 00 

G  Payment  enclosed  S Q24  issues  lor  S3 0.00 

D  VISA  D  WC  Q  AE     n  Bill  me    Q36  issues  for  $53.00 

.^^tnterbankti  .... 

Exp,  date . 


Cardti 


Signature 
Name    


Address 
City 


State 


Zip 


—  for  even  faster  ordering  service  call  toft  tree  f800)  258  5473 

Canadian:  S27*  one  year  only,  LLS.  funds.  Other  foreign: 
S3 5.  one  year  only,  fJ.S-  funds.  Please  allow  6-fl  weeks  for 
delivery.  313B6 


MICROCOMPUTING  •  POB  997  •  Farmingdale  MY  1  I  737 


*~z. 


Arise  and  subscribe  to  80  MICROCOMPUTING,  Ihe 

newest  and  fastest  growing  microcomputer  magazine.  This 
is  full  of  news  about  programs,  accessories  and  theory  on 
the  world's  largest  selling  computer,  the  TRS-80V 
Definitely  beginner  level  and  includes  lots  of  program 
listings.  Find  out  what  all  the  fuss  is  about- 


New  subscription 
Payment  enclosed  I. 
VISA  MC 

Card     tf 


Renewal 


AE 


Bill  me 


I Z  Issues  f o  t  s  i  B 

24  issues  for  130 

36  issues  for  145 


Interbank  # 
Signature 
Name 


Exp.  date 


Address 
City  


Stale 


Please  allow  6  to  6  weeks  for  delivery 
Canadian:  I  ys.  only  S 20  in  tLS.  Funds 
miCrOCOmpUting  Foreign:  1  yr.  only/$28  m  U.S.  Funds 


•  P.O.B.  98 1  »  Farmingdale  M.Y.  1  1  737 

'TRS-80  Is  a  trademark  of  Tandy  Corporation. 


313B6 


Selling  73  Magazine,  the  ham  radio  magazine 
that  offers  qualify  and  quantify,  brings  the 
ham  into  your  store.  Once  through  the  door 
you  can  sell  him  anything. 

Our  dealers  are  felling  us  that  "73"  outsells 
them  all . . .  so  call  today  and  join  the  dealers 
who  make  money  with  73  Magazine. 

For  information  on  selling  73  Magazine 
call  603-924-7296  and  speak  with  Ginnie 
Boudrieau,  our  Bulk  Sales  Manager.  Or  write 
t.  her  at:  ^ 


& 


# 
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MICROWAVE 

Down  Converters 


Slotted 
Array 


with  Down 
Converter 
Enclosure 

535.00 
DOWN  CONVERTERS 

Kit 

Pre-Assemtiled 

Variable  Power  Supplies  ^S00 

Also   Available:    Microwave   transis- 
tors diodes  cnrpcaps  etc 

P.B.  RADIO  SERVICE 

1950  E.   PARK  ROW 
ARLINGTON.  TEXAS  76010 

(817)460-7071  .« 


NEW  MFJ  VHF  Converter  lets  you 

HEAR  POUCE/FIRE  CALLS 

and  more  on  2  meter  rigs.  Receive  154-158  MHz.  Direct 
freq.  readout  on  synthesized,  VFO  144-148  MHz  FM  rig. 
Covers  nearly  all  FCC  allocated  police/fire  VHF-hr  frequencies. 

Direct  freq.  readout  on 
synthesized  and  VFO  rigs. 

Scanning  rigs  become 
police/fire  scanner* 


Hear  exciting  police/fire  calls  and  more  on 
your  2  meier  nt} 

Scanning    rigs    become    police/fire    scanner. 

This  ingenious  MFJ  VHF  Converter  turns  your 
synthesized  or  VhQ  144  148  MHz  FM  rig  into  a 
not  police/lire  receiver  (1&4  158  MHz)  wttn  direct 
frequency  readout  on  your  rig. 

Enjoy  all  benefits  of  your  rig  such  as  squelch, 
excellent  sensitivity,  selectivity,  stability,  limiting, 
AM  reaction   For  hand  held  v  too, 

Two  M0SFETS  (tuned  RF  amp.  mixer),  bipolar 
crystal  oscillator  gives  excellent  performance. 

Bypass/off  switch  allows  transmitting.  Won't 
burn  out  it  you  transmit  (up  to  2b  watts)  with 
Converter  on.  Low  insertion  SWR. 

"On"  LEO.  SO  239  coax  connectors  9  lo  18 
VDC    Mobile  mounting   brackets.   3x4  k1    inches 


Aluminum  cabinet  Black  and  eggshell  white 

Onler  from  MFJ  and  Iry  it  -  no  obligation, 
not  delighted,  return  it  withrn  30  days  for  refund 
(less  shipping).  One  year  unconditional  guarantee. 
Order  today.  Calf  toll  free  BOO  647  1800  Charge 
VISA.  MC  or  mail  check,  money  orfe  tor  $49.95 
plus  £4  00  shipping/handling  for  MFJ  311 

Don't  wait  any  longer  to  enioy  exciting  police 
and  fire  calls,  order  now.  Call  MFJ  or  sen  dealer 


CALL  TOLL  FREE  .. .   800-647-1800 


Call  601  323  5869  foi  technical  information,  or 
der/repair  status.  Also  calf  601  323-5869  outside 
continental  USA  and  in  Mississippi.  ^47 


MFJ 


Enterprises,  Inc. 

BOX  4*4.  M4SS    St  ATI    KS  39?« 


HAM-KEY 


?  M 


RADIO  TELEGRAPH  SENDING  DEVICES 


New  Lower  rriccs 


Model  HK-3M     JJ^T 

Wow  $1595 

Add  $2.00  Shipping 
&  Handling. 


Navy  type  knob 
Smooth  action 


Deluxe  straight  key 

Anti-tip  bracket.  Can't  tip 

Heavy  base.  No  need  to  attach  to  desk 

Model  AT-B  anti-tip  bracket  only,  to  convert  any  HK*3  to  HK-3M. 

$1.50  Postpaid 
CC-3P  shielded  cable  &  plug  for  HK-3M  S1.50 

Add  $  ,50  Shipping  &  Handling. 


Model  HK-1 


Now$2495 

Add  S2.00  Shipping 
St  Handling. 

■  Dual  lever  squeeze  paddle 

*  For  use  with  all  electronic  keyers 

*  Heavy  base  with  non-slip  rubber  feet 

*  Paddles  reversible  for  wide  or  close 
finger  spacing 

Model  HK-2,  same  as  HK-1   but  less  base  for  incorporation  in  your 

own  keyer.  $16-95 
Add  $1.00  Shipping  &  Handling 

CC-1P  shielded  cable  &  plug  for  HK-1  $2,00 

Add  $  ,50  Shipping  St  Handling. 


Model  HK-4     5»4^ 


Hw»  $3795 

Add  $2.00  Shipping 
8t  Handling. 


*  Combination  HK-1  81  HK-3  on  same  base 

*  Straight  key  may  be  used  conventionally  or  as  a  switch  to  trigger 
a  memory. 

CC-1/3P  Shielded  cable  with  plugs  for  HK-4  $3,50 

Add  $1 .00  Shipping  &  Handling 


Model  HK-5A  Electronic  Keyer 


*  Iambic  circuit  for  squeeze  keying 
4  Self  completing  dots  fk  dashes 

*  Dot  8c  dash  memory 

*  Built-in  sidetone 
4  Battery  operated  with  provisions  for  external  power 


How  $54 


Add  $2.00  Shipping 
fit  Handling. 

Uses  Curtis  S044  keyer  chip 
Grid  block  or  direct  keying 
Speed,  volume,  tone  &  weight 
controls  on  front  panel 
Use  with  HK-1  or  HKA 


master  charge  11 


IF  NOT  IN  STOCK  AT  YOUR  DEALER.  ORDER  DIRECT  FROM 
P.O.  Box  28271  The    i-1  AlVI-fC  Hi  Y  fJO.  ^M    St.  Louis.  MO  63132 

Phone  TOLL-FREE  1-800-325-3651 


VISA 


Reader  Service— see  page  130 
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lames  C  Nordgren 
275  W„  nth  Street 
Holland  Ml  49423 


Half  a  Loaf 

charger  for  6-volt  batteries 


Gates  6-volt,  sealed  re- 
chargeable batteries 
are  available  through  hard- 
ware stores  and  other  sup- 
pliers. One  of  these  bat- 
teries has  a  5  Ampere-hour 
(Ah)  capacity.  These  can 
furnish  standby  power  for 
small    transceivers    and 


could  be  used  on  Field  Days 
or  for  other  remote  applica- 
tions The  sealed  batteries 
do  not  have  the  explosive 
gas  problems  associated 
with  ordinary  lead-acid  car 
batteries  andr  hence,  can  be 
used  safely  indoors.  I  use 
two  6-voltp  5-Ah  batteries  in 


MOVING? 

Let  us  know  8  weeks  in  advance  so  thai  you  won't 
miss  a  single  issue  of  73  Magazine. 
Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  mailing 
label  whenever  you  wrife  concerning  your  subscrip- 
tion. It  helps  us  serve  you  promptly.  Write  to: 


magazine 


Subscription  Department 

P.O.  Box  931 

Farrningdale  NY  11737 


□  Address  change  only 
D  Extend  subscription 
D  Enter  new  subscription 

□  1  year  $25.00 


□  Payment  enclosed 


Q  Bill  me  later 


i 
i 

\        If  you  have  no  label  handy ,  print  OLD  address  here, 

!§N ___«*, 

I  ?!  Address 

l£ 

I 

I 
I 
I 

I 


u>  City. 


State 


Zip 


print  NEW  address  here: 


Name 


Call 


Address. 
City 


I 

I 

I 

I 
I 
I 


Stat. 


Zip 


301B55 


I 
I 

I 

I 

I 
I 

_  I 


series    to    power    a    sma 
transceiver. 


Consider  the  battery 
charger  circuit  shown  in  Fig. 
1,  Two  outputs  are  provid- 
ed to  charge  two  6-volt, 
5-Ah  batteries  at  a  time. 
One  of  these  outputs  can 
be  left  disconnected  if  only 
one  battery  needs  to  be 
charged  The  two  12-volt 
transformers  step  down  the 
line  voltage  to  the  proper 
battery  charging  voltage. 
Note  the  alternate  primary 
connection  for  220-volt 
operation.  Diodes  D1  and 
D2  change  the  ac  to  dc  for 
battery  charging.  Resistors 
R1  and  R2  limit  current  for 
proper  fast-charging.  Lamp 
LI  serves  a  dual  function:  It 
limits    the    current    when 


trickle-charging  and  pro- 
vides a  visual  indication 
that  trickle-charging  is  oc- 
curring. The  timer  terminals 
short  out  the  lamp  for  fast- 
charging. 

Parts  layout  is  not 
critical  except  that  R1  and 
R2  should  have  adequate 
room  to  dissipate  their  heat 
when  fast-charging  is  used. 

The  batteries  may  be  left 
on  trickle-charge  indefi- 
nitely. The  timer  setting 
should  be  reduced  to  about 
4  hours  when  charging  only 
one  battery.  Note  that 
when  the  timer  is  timed  out, 
the  batteries  are  automati- 
cally placed  on  trickle- 
charge.  A  single  battery 
also  can  be  left  on  trickle- 
charge  indefinitely.  ■ 


1*1  *oo* 


111 
ifi 

a* 


U 
5# 


TO  POSITIVE 
TERMINAL  OF 
fl*TTE»Tf  OHE 


TO  POSITIVE 
TERMINAL  OF 
6ATTEHT  TWO 


TO  NEGATIVE 
TERMINAL,  OF 
BOTH  a*TTEflJES 


4* 

* 30  VAC 

_     I 

! 

CONNECTION  FOR  2J0VAC 


fig.  1. 
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TENNA-TAPE 


**399 


$34.95 


Th<s  is  the  best  portable  antenna 
we've  seen  anywhere,  and  check  the  low 
pnee1 

Fast  and  easy  adjustment  for  any  por- 
tion of  10-t  5-20-40  meter  bands,  Made 
[rum  two  50  ft.  steel  tape  measures 
coated  with  mylar,  it  can  be  used  in- 
doors or  outdoors  as  a  dipole,  inverted 
V,  or  sloper  antenna.  Perfect  for  travel- 
ing, camping,  or  anywhere1 

Chart  included  showing  exact  tape 
measurement  for  each  band.  Tapes 
crank  into  compact,  high  impact,  housing 
for   convenient   and   lightweight  storage. 

Not  a  kit,  ready  for  use  with  end  insu- 
lators &  center  fitting  for  52  ohm  feed- 
line  with  PL  259.  Money-back  guarantee. 


UlSfkor  SPENCER  PRODUCTS 

money  order 
for  $34  9S  & 

i*iS£L&i!£3K      Cortland,  NY  13045 

4  handling  to:         vv  * 


18  Reynolds  Avenue 


(Radio  not  Included] 

BEAT  YOUR  BATTERIES! 

OPERATE  your  SYJTTHtStZCD  KT  from  any  13-30*  OX. 

source-  Auto,  Truck*  Light  A  fro-*  ft  (12  or  ?8v 

systo*},  Hone  Powr  Supply' 

STEWAST's  Hot  BATTERY -SEAT  EH  provide*  Uhe  prwer 

REGULATED  roltage  for  your  rig  and  plenty  of 

Currefit  for  CEJITIMJOUS  FULL  POMIH  THAKSHm  All 

d«y  tr*wl ,  all   eveilhg"5Ti^T^~Set  wftft  HO  *gT 

10  RC-CHASSE* 
•NOT  *  battery  charger  but  a  FULL  POWER  SOURCE  with 

Fused  Circuit  to  protect  yoiirTTgl- 
•RUGGED  ALUHIWff  CASE  (except   ICOK  unit  fs  built 

Into  1C-BP4  rase  for  illde  on/slide  off  power 

supply  change?) 
•HOUR  NiCads  RLMAIN  IN  PLACE  (except  JCCM).  Simply 

unplug  for   IHSTAflT  PORTABILITY! 

•  DESIGNED  by  an  engineer  from  NASA's  Jet  Propulsion 
Laboratory  with  components  rated  50*  beyond 

regu  irements! 
■  PflE-WIREP  JACK  (except   I  COM)  arid  detailed   Instal- 
lation instructions  supplied! 
•S  FT.   power  cord.   VELCR0  pads   supplied  to  mount 

anywhere!    1  FULL  YEAR  WARM.1*!!1 
iPRTCE:    All    models-    *?5.00   Post    Pa$d#    C». 

Res,    add    11,5$   TanP    C.O.D.'s-   Tou   pay 

Postage  and   C\0*D.    fees 
•NOW   AVAILABLE    for   TEMPO   5-1,    5-2,    S-S. 

JCEMWOOD  TR-240Q    (ftetains   Me»oryf).    *nd 

IC0W    IC-ZA/T1 

•  PHONE:    1-213-357-7875    Collect    for  C0.IL 

STBflflT  8TOS  PA  to  255  Ishi*W£,  C».  9Ctt 


r™ ■■■! 

COPY  RTTY,  ASCII 

and  Morse 
from  the  palm 
of  your  hand. 


RTTY/CW  FOR  THE  TRS-80* 


ROM- 1 1 6 

RTTY/CW  Operating  System 


FEATURING: 

•  ASCII-BAUDOT-CW 

•  SPLIT-SCREEN  VIDEO 

•  REAL  TIME  CLOCK 

PLUS: 

•  Word-wrapping 

•  Two  serial  ports 

45.45  to  9600  Boud 


CROUD 

microProducts 


P  O  Box  892 

Marysville,  Washington  98270 

(206)  659-4279 


•  Serial  ports  use  USARTS 

•  Automatic  CW/ID 

•  Program  status 

continuously  displayed 

•  Instantly  change: 

program  status 

Baud  rates 

ASCII   Baudot  modes 

•  Transmitter  under 

program  control 

•  Self  tracking  CW  speed 

•  LUST  &  LPRINT  usable 

on  any  serial  printer 

•  All  software  easily 

transferred  to  disk 

•  Requires  LEVEL  II   16K  RAM 

Model  I  or  Model  III, 
external  terminal  unit 

•  Includes  pc  board,  cabinet, 

software  &  manual 

•  Unconditionally  guaranteed 

for  30  days 

•  Limited  parts  &  labor 

warranty  for  90  days 

•  ASSEMBLED  &  TESTED  $300 

Washington  redden rs  add  5  3%  soles  tax 


"A   T»ad(?rnor1(    o|    ttti  Tohdy  Cof| 


I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Have  you  waited  to  get  into 
code  reading  until  von  found 
out  what  this  latest  fad  was 
about?  You  can  stop  waiting, 
because  it's  no  longer  a  fad, 

Amateurs  everywhere 
are  tossing  the  gigantic 
clanking  monsters  of  yester- 
year that  once  performed 
the  job  of  reading 
radioteietype.  They  are  trad- 
ing them  in  for  state-of-the- 
art  code-reading  devices 
that  are  incredibly  small, 
noiseless  if  desired  and  in- 
finitely more  versatile  than 
their  antique  predecessors. 

KantronicsF  the  leader  in 
code-reading  development; 
has  just  introduced  the  latest 
and  most-advanced  break- 
through In  the  copying  of 
Morse  code,  radioteietype 
and  ASCII  computer  langu- 


The  Kantronics  Mini- 
Reader  reads  all  three  types 
of  code,  displays  code  speed, 
keeps  a  24-hour  clock r  acts  as 
a  radioteietype  demodulator 
and  reads  all  of  its  decoded 
information  out  on  a  travel- 
ing display  of  10  easy-to-read 
characters.  It  is  so  compact 
that  it  fits  in  a  hand-held, 
calculator-size  enclosure. 

At  5314.95,  the  Mini-Read- 
er outperforms  anything 
within  another  S400  of  its 
price  range. 

Call  or  visit  your  Authoriz- 
ed Kantronics  Dealer  now  to 
find  out  what  the  latest  In 
technology  has  done  to 
code-reading. 


Kantronics 

(91 3)  842-7745 

1202  E.  23rd  Street 
Lawrence,  Kansas  66044 


J 
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Don  Stauffer  WB&YTH 
2071  Shoreham 
Florissant  MO  63033 


The  Great  Aluminum  Cover-Up 

—  how  to  paint  the  stuff 


Editors1  Note.  Various  potentially  dangerous  chemicals  are  used  in  cleaning  and  preparing  aluminum  for  painting.  Along  with  the  author's 
suggestions,  remember  to  provide  proper  ventilation  of  your  work  area  and  that  many  chemicals  can  damage  skin  and  eyes.  Also,  acetone 
and  lacquer  thinner  are  highly  flammable.  1-1-1  trichloroethylene  may  be  more  difficult  to  obtain  in  hobbyist  quantities  but  Is  one  of  the  non- 
flammable "  safety  solvents."  Above  all,  if  you  are  not  sure  of  a  chemical's  risks,  assume  the  worst  Either  find  out  how  to  use  them  safely  or 
don't  use  them! 


Let's  face  it,  aluminum  is 
hard  to  paint.  Some- 
times we'd  rather  switch 
than  fight. 

Wood  eabmets  are  great 
if  you  want  the  antique 
look,  but  it  doesn't  fit  in 
well  with  the  rest  of  your 
modern  gear  — and  the 
shielding  properties  are  not 
the  best.  Steel  takes  paint 
easily,  but  the  material  is 
hard  to  work  with.  Drilling 
is  okay,  but  the  stuff  sure 
dulls  a  nibbling  tool  fast. 
Also,  bending  a  fair-sized 
piece  is  more  than  my  small 
brake  can  hack,  Sheet  steel 
is  not  the  most  readily  avail- 
able material  for  the  home 
hobbyist,  anyway.  Alumi- 
num is  the  ideal  material  to 
work  with,  if  only  it  could 
be  finished  easier. 

There  is,  of  course,  the 
trend  toward  plastic  cover- 
ing materials.  Although  dry 
transfers  will  adhere  rea- 
sonably well  to  plastics,  de- 
cals  can  be  a  problem.  Also, 
the  available  textures  and 
colors  may  not  suit  your 
needs. 

There  is  the  old  standby 
of  etching  in  a  lye  bath,  but 
I  get  tired  of  all  the  satin 
aluminum  panels  staring 
me  in  the  face,  and  some- 
times gray  stains  which  are 
not  removable  appear  dur- 
ing the  process,  A  good 
etch  involves  many  of  the 
same   steps    I'm    going   to 


cover  below,  so  why  not 
paint?  The  fact  is,  it  is  possi- 
ble to  paint  aluminum  relh 
ably. 

1  began  to  understand 
the  secrets  of  painting  alu- 
minum when  I  started  con- 
struction of  a  home^built 
airplane,  Aircraft  people 
worship  aluminum  for  its 
structural  properties,  so 
they  had  to  learn  to  put  on 
finishes  that  would  not 
come  right  off.  The  primary 
secret  of  this  process  is  that 
cleanliness  is  next  to  godli- 
ness\  You  will  not  get  paint 
to  stick  to  aluminum  if  any 
grease  or  oil  is  left  on  the 
surface. 

There  are  two  types  of 
cleaning  agents  useful  for 
cleaning  aluminum,  One  is 
a  solvent  cleaner,  such  as 
acetone  or  trichloroethyl- 
ene. The  other  is  a  deter- 
gent cleaner.  Although  the 
latter  is  generally  a  more 
powerful  degreasing  agent, 
it  does  react  with  aluminum 
and  it  has  other  problems. 
The  more  powerful  deter- 
gents are  quite  caustic  and 
combine  chemically  with 
aluminum.  This  is  not  al- 
ways bad,  but  you  may  not 
want  that  action.  Also, 
whereas  solvents  will  evap- 
orate completely  from  a 
surface,  the  detergent  may 
leave  a  soapy  residue.  (You 
may  clean  off  this  residue 
with  a  solvent) 


As  a  general  rule,  keep 
the  aluminum  panel  or 
piece  reasonably  clean  as 
you  work  with  it  Of  course, 
fingerprints  are  inevitable, 
but  don't  plop  the  piece  in  a 
grease  smudge  when  you 
set  it  down,  and  never  leave 
a  piece  of  aluminum  sitting 
on  a  concrete  floor  because 
concrete  and  aluminum  re- 
act strongly. 

When  all  the  drilling,  cut- 
ting, and  filing  are  done, 
you  are  ready  for  finishing. 
Clean  the  part  in  a  mild  de- 
tergent Rinse  thoroughly 
with  plenty  of  water.  Wait 
—  don't  pick  up  that  piece! 
Even  if  you  think  your 
hands  are  clean,  oil  will  ap- 
pear on  your  skin  very 
rapidly.  From  this  point  un- 
til the  piece  is  primed,  it 
must  not  be  handled  with 
bare  fingers.  Although 
paper  towels  can  be  used  if 
you  are  careful,  I  recom- 
mend wearing  plastic  or 
rubber  gloves. 

The  next  step  is  called 
chemical  conversion,  The 
idea  is  to  replace  the  sur- 
face layer  of  aluminum 
with  some  chemical  to 
which  the  pain  will  adhere 
better.  Although  there  are 
special  mixtures  sold  for 
this  purpose,  they  are  not 
usually  easy  to  come  by. 
The  easiest  and  cheapest 
way  I  have  found  is  to  use  a 


product  called  Aluminum 
Jelly  (although  Naval  lelly 
also  will  work).  This  stuff  is 
found  in  most  hardware 
stores. 

Brush  the  goop  on,  let  it 
sit  for  a  few  minutes,  and 
then  rinse  it  off,  using  lots 
of  water.  You  won't  notice 
any  change  of  appearance 
at  this  point  Next  is  a  two- 
step  cleaning  process. 
Again  use  the  mild  deter- 
gent, followed  again  by  a 
thorough  rinse,  Now,  clean 
it  with  a  solvent  cleaner, 
such  as  lacquer  thinner  or 
trichloroethylene.  Unfor- 
tunately, this  immediately 
raises  a  problem.  These  sol- 
vents will  probably  dissolve 
your  gloves!  For  this  step 
you  must  use  your  bare 
hands,  handling  the  alumi- 
num part  with  a  paper  tow- 
el. Now  we  are  ready  to 
paint 

Aluminum  must  be 
primed  with  a  zinc  chro- 
mate  primer.  Don't  settle 
for  anything  else.  There  are 
two  kinds  of  zinc  chromate 
primer.  One  is  yellow,  the 
other  is  green.  The  green 
stuff  is  recommended  for 
aluminum,  but  unfortu- 
nately it  is  hard  to  get.  The 
yellow  kind  is  found  in  most 
hardware  and  paint  stores, 
and  will  work,  although  it 
should  be  your  second 
choice.  Try  to  find  the  green 
primer    at   aircraft   supply 
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stores.  It  is  available  in 
spray  cans. 

Applying  the  primer  cafls 
for  a  good  spraying  tech- 
nique. The  primer  dries 
pretty  fast,  so  you  can  give 
the  piece  a  quick,  light 
coat,  wait  one  or  two 
minutes,  and  then  give  it  a 
heavy  coat.  This  helps  to 
prevent  runs.  If  after  the 
piece  dries  you  have  any 
runs,  "orange  peel,"  or  dust 
in  the  finish,  sand  carefully 
with  number  600  sandpa- 
per. If  you  have  to  sand,  re- 
member to  wear  gloves, 
and  do  a  follow-up  by 
cleaning  with  isopropyl  al- 
cohol This  solvent  will  re- 
move a  reasonable  amount 
of  crud,  while  not  dissolv- 
ing the  primer. 

Now  you  are  ready  for 
painting.  If  spraying,  !  rec- 
ommend that  you  buy  the 
type  sold  for  painting  plas- 
tic model  airplanes.  There 
is  a  tremendous  selection 
of  colors  available,  both 
matte  and  glossy.  More  im- 
portant, however,  is  the 
spray    head.    These    spray 


cans  have  heads  with  tiny 
holes  which  give  an  ex- 
tremely fine  spray,  produc- 
ing a  very  smooth  finish. 
After  spraying,  allow  at 
least  twenty-four  hours  for 
drying,  especially  if  you  are 
dealing  with  more  than  one 
color 

Next,  letter  the  panels 
with  dry  transfers  or  decals. 
Whichever  you  use,  they 
should  be  protected  by  a 
clear  finish.  So,  again  from 
the  model  paint  counter, 
use  either  a  clear  matte  or 
clear  gloss  spray.  Be  careful 
when  spraying  a  clear  fin- 
ish, because  it  is  very  easy 
to  put  it  on  too  thick.  Use 
very  thin  coats,  especially 
on  the  matte.  The  matte 
will  dry  in  a  few  hours.  The 
gloss  should  be  put  on  until 
it  first  begins  to  look  shiny, 
and  then  it  should  not  be 
handled  for  twenty-four 
hours. 

There,  that  wasn't  hard, 
was  it?  It  was?  Yes,  but 
aren't  the  results  worth 
it?  ■ 
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Stirling  M.  Olberg  W1SNN 
19  Loretta  Road 
Wattham  MA  02154 


Home-Brew  X-Band  Wavemeter 

indispensable  test  gear  for  microwave  mavens 


The  need  to  know  the  op- 
erating frequency  of  an 
amateur  signal  in  the 
X-band  assignment  can  be 
met  with  an  adjustable  cav- 
ity wavemeter  and  a  detec- 
tor. The  cavity  can  be  ad- 
justed so  that  it  accepts  a 
small  amount  of  power 
from  the  transmitter,  and 
the  detector,  which  is  cou- 
pled loosely  to  the  cavity, 
"sees'7  this  energy  and  con- 
verts it  to  a  small  current 
that  will  operate  a  micro- 
ammeter,  which  serves  as  a 
resonance  indicator. 

The    wavemeter    must 


x^Bh^I^HBH^HBI^H 


have  some  sort  of  dial 
which  can  be  calibrated  in 
frequency.  The  accuracy  of 
this  calibration  will  depend 
upon  many  factors,  such  as 
the  temperature  stability  of 
the  cavity,  the  resettability 
of  the  adjusting  system,  and 
the  exactness  of  the  calibra- 
tion reference.  There  are 
others,  but  these  are  the 
three  which  will  concern  us 
while  constructing  a  suit- 
able unit.  The  other  prob- 
lems will  become  evident 
as  we  move  along. 

A  cavity  wavemeter  is  a 
parallel  resonant  circuit 
(see  Fig.  1),  You  have  used 
these  devices  as  traps  in  the 
output  of  your  transmitters 
on  the  lower  frequencies 
and  in  many  other  circuits 
of  your  equipment  The  op- 
eration of  a  microwave  unit 
isn't  different  from  those. 
The    Q    of    the    circuit    in 


-W- 


■ 


Photo  A  Cavity  wavemeter 
for  X-hand. 


Fig.  1.  Parallel  resonant 
equivalent  circuit  of  wave- 
meter. 


which  it  is  used  and  the  Q  of 
the  wavemeter  itself  make 
the  difference  for  a  cali- 
brated frequency  refer- 
ence, A  microwave  cavity 
such  as  the  device  we  are 
about  to  construct  can 
have  a  working  Q  of  nearly 
3000.  The  working  Q  will 
depend  upon  the  loading  of 
the  cavity  and  several  other 
factors. 

An  important  limitation 
to  recognize  is  that  the 
device  we  are  making  will 
put  you  within  the  band 
limits,  but  it  is  not  an  abso- 
lute frequency  meter. 

A  cavity  wavemeter  cir- 
cuit diagram  might  look 
like  the  circuit  shown  in  Fig 
2.  A  difference  in  the  circuit 
when  using  waveguide  for 
the  transmission  line  will 
be,  for  example,  that  the 
coupling  loop  in  Fig.  1  is  a 

CAVITY 


I 


WAVEGUIDE 


Fig.  2.  Cavity  wavemeter  cir- 
cuit diagram. 


one-turn  link  to  the  tank 
coil.  In  the  microwave  con- 
figuration we  will  use,  this  is 
simply  a  small  hole  in  the 
E-plane  wall  of  the  wave- 
guide. The  diameter  of  the 
hole  determines  how  much 
coupling  there  is  to  the  tank 
circuit,  which,  in  our  case,  is 
the  cavity.  The  diameter  of 
the  hole  controls  coupling 
and  many  other  factors.  It 
must  be  placed  carefully  so 
that  the  match  to  the  trans- 
mission line  will  not  be  up- 
set. 

Now,  let  us  examine  the 
construction  of  a  cavity 
wavemeter  for  X-band.  (See 
Fig.  3.)  The  cavity  we  will 
construct  is,  in  microwave 
parlance,  a  right  circular 
cylinder  cavity  operating  in 
the  TE011  mode.  It  is  mount- 
ed on  the  E-plane  of  an 
X-band  waveguide,  off  cen- 
ter so  that  the  center  of  the 
cavity  will  sit  directly  cen- 
tered over  a  hole  in  the 
waveguide,  This  hole  is 
called  an  iris  hole.  The  re- 
mainder of  the  cavity  bot- 
tom, which  hangs  over  the 
waveguide,  is  covered  with 
a  brass  half-circle  soldered 
in  place.  This  is  shown  in 
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Fig.  3.  Construction  details  for  cavity  wavemeter 


the  photos  and  drawings  ac- 
companying this  article. 

Tuning  of  the  cavity  is  ac- 
complished by  varying  its 
length.  This  is  done  by  mov- 
ing a  circular  plate  longi- 
tudinally within  the  cavity 
cylinder.  A  lead  screw  fas- 
tened to  the  circular  plate 
serves  as  the  device  to 
move  it  into  the  cavity.  The 
lead  screw  must  have  very 
fine  threads,  and  the  bush- 
ing which  guides  it  also 
must  have  threads  that  fit 
wefl.  A  set  of  three  cuts 
equally  spaced  around  the 
diameter  of  the  bushing  will 
serve  as  a  collet-threaded 
bushing  when  fitted  with  a 
small  compression  nut  and 
lock.  This  particular  part  of 
the  construction  should  be 
given  great  care  since  it  di 
rectly  affects  the  resettabil- 
ity  of  the  wavemeter  In  a 
commercial  unit,  a  microm- 
eter barrel  often  is  used  to 
control  the  circular  plate 
motion,  giving  a  high  order 
of  accuracy. 

In  the  design  shown,  a 
barrel  similar  to  a  microm- 
eter was  used.  It  is  larger, 
However,  allowing  the  cali- 
bration   to    be    inscribed 


more  easily  — and  for  me  to 
read  without  my  glasses. 

The  disk   is  constructed 

from  a  piece  of  flat  brass  at 
least  1/16"  thick.  Dimen- 
sions of  the  disk  shown  in 
the  drawings  should  be  fol- 
lowed carefully,  As  you  will 
note,  the  dimensions  allow 
only  .03-inch  spacing  be- 
tween the  wall  and  the  disk 
edge.  This  means  that  the 
drive  mechanism  must  also 
be  placed  in  the  center  of 
the  drive  holder,  fn  each 
case,  it  is  best  to  have  your 
friendly  machinist  fabricate 
these  pieces  on  a  lathe.  This 
means  that  the  top  cover, 
the  disk,  and  disk  holder  atl 
must  be  centered  exactly  or 
the  disk  will  rub  on  the  cav- 
ity walls. 

The  disk  must  have  some 
absorbing  material  added 
to  the  back  of  it.  This  is  nec- 
essary because  the  back  of 
the  cavity  — that  is  behind 
the  disk  — otherwise  can 
support  resonances  which 
wll  be  coupled  weakly  from 
the  waveguide  and  will  pro- 
duce unwanted  responses 
which  can  mislead  the  user. 
The  absorbers  may  be  con- 
structed from  a  disk  made 


of  a  piece  of  attenuator 
card  If  you  have  access  to 
powdered  iron  material, 
paper  can  be  shaped 
around  the  periphery  of  the 
disk  to  make  a  form.  Mix 
the  powdered  iron  particles 
with  some  coil  dope  and 
pour  in  enough  to  make  a 
level  surface  about  1/16" 
thick,  Be  sure  that  the  sur- 
face is  held  level  while  the 
mix  is  hardening,  (Pow- 
dered iron  can  be  obtained 
from  cup  core  manufactur- 
ers or,  if  you  are  really  am- 
bitious, you  can  make  your 
own  simply  by  crushing  a 
cup  core  with  a  steel  roller 
Make  sure  that  the  particles 
are  very  small)  After  the 
mix  has  hardened,  be  sure 
to  remove  all  of  the  paper 
and  glue  from  the  edge  of 
the  disk. 

Next,  construct  the  wave- 
guide section  by  mounting 
the  two  flanges,  one  on 
either  end  of  the  guide.  This 
is  done  by  cutting  the  wave- 
guide ends  square  and  then 
removing  all  burrs  from 
them  with  a  smooth  file. 
Each  end  will  have  a  flange 
soldered  in  place.  This  is 
done  simply  by  sliding  the 


\/4  DlA 


PLASTIC   CISC 
CLUE  TOjQF 


flanges  on  each  end  of  the 
guide,  after  first  applying  a 
small  amount  of  soldering 
paste  (flux}  to  each  end. 
Now  heat  the  entire  assem- 
bly until  the  flux  runs  and 
turns  the  copper  waveguide 
a  deeper  color  Apply  just 
enough  solder  so  that  it  will 
run  around  the  joint.  When 
this  operation  is  completed. 
lap  the  ends  of  the  flanges 
against  a  piece  of  very  fine 
emery  paper  Now  inspect 
the  joint  to  be  sure  that 
there  are  no  gaps  in  the 
solder  around  the  face  of 
the  joint 

Next,  measure  the  dis- 
tance between  the  rear 
butts  of  the  flange,  and  in 
the  center  of  this  distance, 
using  a  square,  draw  a  line 
across  the  E-plane  of  the 
waveguide. 

On  one  side  of  the  guide 
lying  on  this  line,  place  a 
centerpunch  mark  at  the 
distance  from  the  outside 
wall  shown  in  the  mechani- 
cal assembly  drawing.  Fig. 
3.  Now  drill  the  hole  also 
described  in  this  detail. 
Deburr  this  hole  inside  and 
out  of  the  guide  so  that  it  is 
smooth     This    is    the    iris 
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Fig.  4.  Test  setup  for  calibration,  as  described  in  the  text 


coupling  hole,  and  it  should 

be  perfectly  round  with  no 
burrs  or  raised  pieces  stick- 
ing down  into  the  wave- 
guide. The  deburring  job  is 
easy  on  the  top  of  the  guide 
and  can  be  done  with  an- 
other drill  bit  held  by  hand 
and  turned  to  lift  off  the 
burr  The  inside  of  the 
waveguide  may  be  done 
with  a  very  small  bladed 
knife  such  as  an  X-acto® 
scalpel  This  can  also  be 
done  from  the  top  of  the 
waveguide  by  inserting  the 
point  into  the  hole  against 
the  burr. 

Clean  a  piece  of  copper 
pipe  (shown  rn  the  assembly 
drawing)  as  the  cavity  cyl- 
inder It  should  be  free  from 
all  burrs  on  each  end  and 


polished  clean  with  Dutch 
Cleanser  or  a  similar  pot- 

scouring  compound,  partic- 
ularly on  the  inside  of  the 
cylinder.  On  one  end  of  the 
cylinder,  using  a  machinist's 
square  and  try,  set  the  cen- 
ter so  that  a  pair  of  marks 
can  be  scribed  across  the 
open  face  of  the  cylinder 
and  on  the  end  of  its  side 
walls 

Using  flux  here,  too. 
solder  the  halt-circle  of 
brass  in  place  so  that  it  lies 
on  the  two  scribe  marks  just 
made  to  the  bottom  edges 
of  the  cylinder,  Now  the 
bottom  of  the  cavity  will  be 
half  closed.  Use  acid-base 
soldering  flux  for  this 
operation. 

The  cavity  may  now  be 


Photo  B.  Wavemeter  parts  and  bottom  view  of  the  cavity, 
showing  how  it  is  offset  from  the  waveguide. 


mounted  to  the  waveguide 
section  by  aligning  the 
scribe  marks  on  the  cavity 
outside  walls  with  the 
scribe  line  made  on  the 
face  of  the  waveguide  The 
half  circle  of  brass  will  butt 
against  one  side  wall  of  the 
waveguide  providing  a 
solder  surface.  Using  a 
C-clamp  and  a  small,  flat 
piece  oif  wood,  clamp  the 
cavity  In  place,  placing  the 
wood  under  the  clamp  so 
that  it  does  not  mar  the  top 
of  the  cavity.  Adjust  the 
cavity  so  that  it  aligns  with 
the  marks  on  its  walls  and 
the  waveguide.  Make  sure 
that  the  half-circle  butts 
tightly  against  the  side  wall 
of  the  waveguide.  Now  ap- 
ply soldering  paste  to  the 
bottom  of  the  cavity  and  to 
the  waveguide  surfaces 
that  make  contact  witfi  the 
cavity  parts  Heat  am\  sol- 
dert  using  just  enough 
solder  so  that  it  will  "run" 
when  the  assembly  is  hot 
enough  Let  the  assemblv 
cool  thoroughly  before 
removing  the  clamp 

When  the  soldering  is 
completed,  the  waveguide 
section    should    have    the 

cavity  mounted  off-center 
on  the  guide  with  the  iris 
hole  off-center  with  the  di- 
ameter of  the  cavity  (see 
Fig.  3  details).  The  cavity 
should  be  in  line  with  the 
scribe  marks  previously 
described  as  the  alignment 
lines.  If  this  is  not  the  case, 
but  the  alignment  marks 
are  only  a  very  few 
thousands  of  an  inch  off,  do 
not  rework  to  improve  the 
alignment;  this  small  devia- 
tion will  not  degrade  the 
operation  of  the  wavemeter 
too  badly.  Inspect  the  in- 
side of  the  cavity  where  it 
mates  with  the  waveguide 
and  be  sure  that  solder  has 
completed  the  "run" 
around  the  entire  cavity 
surface  that  is  in  contact 
with  the  waveguide. 

When  all  soldering  is 
complete  on  the  waveguide 
and  cavity  body,  wash  off 
all  soldering  paste  with  very 
hot  water.  Any  traces  of  the 


paste  or  acid  will  degrade 
the  future  performance  of 
the  instrument  when  it 
causes  corrosion. 

The  most  important  parts 
of  the  assembly  are  at- 
tempted next.  These  parts 
are  shown  in  the  mechani- 
cal drawings  as  parts  A 
through  D  and  should  be 
assembled  in  this  order.  (Be- 
fore assembly,  if  you  desire 
to  silver-plate  all  parts  of 
the  cavity  and  waveguide, 
some  improvement  of  the 
cavity  Q  will  result  and  the 
performance  of  the  wave- 
meter will  be  better  Silver- 
plating  can  be  dispensed 
with,    however,    since    the 

unit  will  perform  very  well 
without  it.) 

Now  the  tuning  disk  and 
lead  screw  can  be  assem- 
bled into  the  bearing  and 
collet  assembly.  To  do  this, 
place  a  lock  nut  of  the  com- 
pression type  (as  found  on 
most  screwdriver-adjust 
locking  pots)  on  the  col- 
let—see A  in  Fig  3  The 
locking  nut  is  a  device 
which  has  inside  tapered 
threads.  3/8-24,  and  is  about 
1/4-inch  thick.  It  will  com- 
press the  collet  against  the 
lead  screw  threads  causing 
it  to  move  tightly  in  the  col- 
let bearing.  Put  the  nut  on 
so  that  it  is  loose, 

Nowr  from  the  opposite 
side  of  the  bearing  plate  (A), 
insert  the  threaded  end  of 
the  brass  1/4-inch  rod  and 
screw  it  up  through  the  col- 
let until  about  an  inch  of  it 
is  exposed  This  item  is 
labeled  B  in  Fig,  3.  Now  in- 
stall piece  C,  the  tuning 
disk,  on  the  end  of  the 
brass-threaded  rod.  Gently 
heat  this  piece  and  solder  it 
to  the  threaded  rod,  taking 
care  not  to  get  solder  in  the 
fine  threads.  When  the 
piece  is  cooled,  wash  off  all 
solder  paste.  Now,  on  the 
back  of  the  tuning  plate, 
add  the  powdered  iron  as 
described  earlier. 

When  the  three  pieces 
have  been  assembled,  in- 
sert the  tuning  plate  into 
the  cavity  and  align  the  top 
plate    so    that    the    three 
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screw  holes  in  the  cavity 
wall  top  mate  with  the 
three  threaded  holes  for  the 
three  4-40  flat-head  screws, 
which  can  be  found  on  the 
side  of  the  top  plate  (A). 
Press  the  top  plate  down 
firmly  into  the  cavity  and 
install  the  screws  to  hold 
the  plate  firm. 

Now  screw  in  the  tuning 
plate  by  adjusting  the 
threaded  rod;  see  that  it 
moves  in  and  out  of  the 
cavity  easily,  and  adjust  the 
collet  lock  nut  so  that  the 
rod  moves  firmly  but  not 
hard.  Now  put  a  dab  of 
Super  Clue®  on  the  lock 
nut  taking  care  not  to  get  it 
in  the  cracks  of  the  collet 
and  on  the  lead  screw 
threads.  This  will  lock  the 
collet  lock  nut  in  place, 

Now  the  tast  piece,  D, 
can  be  assembled.  Simply 
glue  the  plastic  disk  to  the 
top  of  the  1-1/2-inch  diame- 
ter tube.  This  tube  can  be 
made  from  any  available 
plastic  or  metal  material.  It 
fastens  to  the  extended  end 
of  the  threaded  brass  rod 
with  two  1/2-36  nuts.  Place 
one  nut  on  the  end  of  the 
rod  and  engage  enough 
threads  to  allow  about  1/4" 
to  protrude  through  the  as- 
sembled dial  barrel  (D). 
Then  place  another  nut 
with  the  same  threads  on 
the  rod  and  tighten  until  it  is 
firm  and  the  tube  will  not 
rotate.  Now  you  have  a 
micrometer  barrel  dial  and 
a  completed  assembly. 
When  rotated,  it  actuates 
the  threaded  lead  screw 
and  serves  as  a  dial.  It 
should  move  freely  without 
touching  the  outside  walls 
of  the  cavity.  Cover  the  out- 
side of  this  tube  with  a 
piece  of  paper.  Also  cover 
the  cavity  outside  wait  with 
white  paper  so  that  calibra- 
tion marks  can  be  added. 

To  calibrate  the  wave- 
meter  you  will  need  a  signal 
source  which  can  be  tuned 
over  at  least  the  amateur 
assignment.  Calibration 
points  beyond  the  band  on 
either  end  are  a  valuable 
asset    and    should    be    in- 


cluded. The  source  can  be 
your  uncalibrated  X-band 
transmitter,  a  signal  genera- 
tor, or  simply  a  klystron  and 
power  supply.  A  calibrated 
wavemeter  and  an  attenua- 
tor ending  in  a  crystal  de- 
tector mounted  in  a  wave- 
guide adapter  make  up  the 
waveguide  components  re- 
quired for  calibration,  A 
meter  to  register  the  crystal 
current  will  serve  as  the  re- 
action indicator.  Fig.  4 
shows  how  to  connect  these 
devices  for  calibration. 

Let's  assume  you  are  us- 
ing a  klystron  and  power 
supply  to  do  the  job.  Be 
sure  that  the  klystron  is  os- 
cillating in  a  mode  that  will 
not  stop  or  "squeg"  during 
the  operation.  Once  it  is  os- 
cillating, adjust  the  attenu- 
ator to  provide  a  three- 
quarter  scale  reading  on  the 
current  meter.  Set  the  kly- 
stron so  that  it  is  in  the 
range  of  9,8  GHz  to  12  GHz 
by  adjusting  its  frequency 
control  Now  adjust  the  cal- 
ibrated wavemeter  (which 
we  will  call  the  reference 
wavemeter  from  now  on) 
until  you  see  a  pronounced 
dip  in  the  output-current  in- 
dicating meter.  By  adjust- 
ing the  frequency  control 
on  the  klystron  and  the  ref- 
erence wavemeter,  you 
should  be  able  to  set  up  the 
starting  calibration  fre- 
quency of  9,8  GHz,  When 
you  have  this  frequency 
and  you  are  sure  of  itr  de- 
tune the  reference  wave- 
meter. Now  tune  the  device 
you  have  just  constructed 
until  you  get  a  similar  reac- 
tion on  the  output-current 
meter.  The  dial  barrel  will 
be  quite  near  the  top  of  the 
wavemeter  cavity.  Now 
simply  make  a  pencil  or  pen 
mark  on  the  calibration  dial 
paper,  using  the  moving 
barrel  edge  as  a  guide  for 
your  pencil. 

Continue  the  calibration 
process,  setting  the  fre- 
quency changes  in  50-MHz 
steps,  for  a  start.  Put  the 
coarse  calibrations  on  one 
side  of  the  calibration  line 
and  fine  steps  on  the  other 
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INVESTMENT 

W9LYH  is  looking  to  buy  a  small  electronics  business 
based  in  the  southeastern  United  States. 


The  business  should  be: 

•  WelLmanaged 

•  Profitable 

•  Have  sales  between 
$500,000  and  $5,000,000 

•  And  have  growth  potential 

Be  sure  to  contact  me  with  your  lead 

Stew  Siebens 

1401  North  Western  Avenue 

Lake  Forest,  Illinois  60045 

Telephone  (312)  295-2010 


side.  If  you  decide  to  make 
the  calibration  steps  at  a 
finer  set  of  divisions  after 
you  have  done  a  coarse  cal- 
ibration, do  not  remove  the 
coarse  steps;  they  can  be 
your  check  points  to  check 
out  how  well  the  device  re- 
sets. 

The  drawings  showing 
the  mechanical  construc- 
tion of  the  wavemeter  are 
supplemented  by  photo- 
graphs so  that  you  can  veri- 
fy how  the  assembly  goes 
together.  It  is  not  difficult, 
and  most  amateurs  who 
have  had  experience  with 
hand  tools  should  be  able 
to  complete  the  unit  satis- 
factorily. It  is  hoped  that 
the  meter  will  be  helpful  to 
those  amateurs  who  want 
to  know  that  they  are  within 
the  X-band  confines. 

To  use  the  wavemeter  in 
your  rig,  simply  place  it  in 
the  waveguide  circuit, 
which  is  the  output  toward 
the  antenna,  then  tune  it 
until  you  get  a  reaction  in 


your  power-output  indica- 
tor, read  off  your  frequen- 
cy, and  then  detune  the 
wavemeter,  You  may  leave 
it  in  the  line  since  it  will 
cause  very  little  loss  to  your 
output, 

Materials  for  this  device 
were  obtained  from  Lec- 
tronic  Research  Labs,  Inc., 
Atlantic  and  Ferry  Ave., 
Camden,  New  Jersey.  All  of 
the  materials  for  waveguide 
components  are  listed  in 
their  catalog.  There  are 
numerous  other  sources  of 
material  for  this  band  and 
others,  but  this  catalog 
should  be  in  the  hands  of  all 
microwave  enthusiasts. 

All  letters  with  questions 
regarding  this  and  other  ar- 
ticles I  have  written  will  be 
answered  if  the  writer  in- 
cludes an  SASE.  All  tele- 
phone calls  also  will  be  an- 
swered, but  please  remem- 
ber what  your  time  zone  is 
so  that  I  don't  get  your  call 
in  the  early  hours  of  the 
morning.H 
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Sam  C reason  K6f  W 
2940  Arlington  Ave, 
Fullerton  CA  92635 


The  Real-World  Connection 

"■. 

add  up  to  four  I/O  ports  to  your  TRS-80 


When  I  recently  ac- 
quired a  TRS-flO,  the 
first  device  that  I  wanted  to 
interface  to  it  was  my  music 


synthesizer  (73  Magazine, 
November,  1978),  It  re- 
quires three  output  ports. 
Unfortunately,  there  is  no 
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inexpensive,  commercially- 
available  way  to  provide 
I/O  for  the  TRS-80,  but  a 
home-brew  device  is  easy 
to  build  and  not  at  all  ex- 
pensive, A  version  with  one 
input  port  and  one  output 
port  costs  about  $22  (not  in- 
cluding the  unregulated 
power  supply).  Each  addi- 
tional port,  up  to  a  total  of 
four  of  each  kind,  costs 
about  $2.50. 

Fig.  1  is  the  schematic  of 


such  a  one-input/one-out- 
put device  (easily  expanded 
as  described  later). 

The  TRS-80  points  to  an 
I/O  device  by  means  of  ad- 
dress lines  A0-A7.  The  six 
more  significant  of  these 
lines  drive  the  select  and 
enable  inputs  of  a  74LS138 
one-of-eight  decoder.  The 
Y0  output  of  the  138  is  low 
whenever  1000  00XX  ap- 
pears on  A7-A0.  This  output 
drives  the  enable  inputs  of 


W- 1  * 


>•:■•  V 


Photo  A.  Interconnect  cable  and  top  view  of  a  wire- 
wrapped  I/O  board.  The  2  x  20  header  at  the  left  accepts 
one  end  of  the  interconnect  cable.  The  other  end  of  the 
cable  attaches  to  the  connector  at  the  rear  of  the  TRS-80 
keyboard  unit  The  2X8  (output)  and  2  X  9  (input) 
headers  provide  connections  to  the  I/O  ports,  ICs  (starting 
at  upper  left,  clockwise)  are  a  74LS138,  74LS155,  74LS374 
(output),  74LS374  (input),  74LS368,  and  74LS368,  Empty 
sockets  are  for  additional  (subsequently  added)  output 
74LS374s.  Terminal  strip  provides  connections  to  unregu- 
lated power  supply.  LM309K  regulator  and  tantalum  ca- 
pacitor are  at  lower  right 


w 
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Photo  B.  Bottom  view  of  the  I/O  board.  The  2  X20  header 
is  at  the  right.  The  electrolytic  and  ceramic  capacitors  for 
the  regulator  circuit  are  at  the  left.  Power  buses  are 
1/8"  wide  adhesive  copper  strips  made  by  Circuit-Stik™. 
Small  white  spots  are  paint  used  to  mark  correct  positions 
for  the  sockets  and  headers.  Terminating  resistors  (input 
port)  were  added  after  the  photograph  was  taken. 


a  74LS155  dual  two-line-to- 
four-line  decoder,  while  ad- 
dress lines  AO  and  A1  drive 
the  select  inputs,  and  the  IN 

and  OUT  lines  each  drive 
one  of  the  data  inputs  of 
the  1 55.  The  l~N  I  ine  must  be 
inverted  since  the  1C  data 
input  of  the  155  is  itself  in- 
verting. The  net  result  at  the 
outputs  of  the  1 55  is  a  set  of 
tour  IN  strobes  and  a  set  of 
four  OUT  strobes,  each  of 
which  is  completely  decod- 
ed and  which  correspond  to 
device  numbers  80,  81,  82f 
and  83  (hexadecimal). 

The  74L5374  is  a  good 
choice  for  the  port  func- 
tions proper  It  is  a  positive- 
edge-triggered  (CLK  input) 
octal  D  flip-flop  with  tri- 
state  outputs  that  are  en- 
abled via  the  OC  input. 
When  the  374  is  used  as  an 
output  port,  the  data  lines 
from  the  TRS-80  drive  its  D 
inputs  (via  buffers),  one  of 
the  OUT  lines  from  the  1 55 
drives  its  CLK  input,  and  its 
OC  input  is  tied  to  ground. 
Note  that  data  from  the 
74LS368  buffers  is  inverted. 
Using  74LS367  buffers 
avoids  this  since  they  are 
non-inverting,  but  at  the  ex- 
pense of  an  extra  IC  to  pro- 
vide  the  inverter  for  the  IN 
line, 

Adding  another  output 
port  simply  involves  con- 
necting another  374  to  the 
buffer  outputs  and  using 
one  of  the  remaining  OUT 
strobes  to  drive  its  CLK  in™ 
put. 

When  the  374  is  used  as 
an  input  port,  its  outputs 
drive  the  data  lines  to  the 
TRS-80  and  one  of  the  FN 
strobes  from  the  155  drives 
the  OC  input  of  the  374,  The 
clock  and  data  inputs  of  the 
374  provide  the  port  func- 
tion Substituting  a  74LS373 
for  the  374  provides  a  track- 
ing (rather  than  clocked)  in- 
put. The  outputs  of  the  373 
track  its  inputs  as  long  as  its 
CLK  input  is  held  low. 

Adding  another  input 
port  simply  involves  con- 
lecting  another  374  (or  373) 
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Fig.  1.  Schematic  of  strobe  generator  circuit  Unmarked  capacitors 
ceramic. 
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F/g.  2,  Schematic  of  port  function  circuit.  Unmarked  capacitors  are  Q^1-uF,  25-volt  disc 

ceramic.  Tie  enable  inputs  (pirn  1  and  151  unused  data  inputs  I  pins  2f  4,  and  6)f  and 
ground  pin  (8)  of  the  74LS36Bs  to  ground.  Tie  +  5-volt  pin  (16)  of  each  74LS368  to  +5 
volts  and  bypass  to  ground  via  a  0,l~uF,  25-volt  disc  ceramic  capacitor. 


to  the  data  lines  and  using 
one  of  the  remaining^  IN 
strobes  to  drive  its  OC  in- 
put. 

Photo  A  shows  the  con- 
nector cable  and  the  top  of 
a  wire-wrapped  I/O  board 
which  provides  one  input 
port  and  four  output  ports. 
The  connector  cable  shown 
is  made  of  junk-box  parts 
An  AP  Products  924005-6R 
socket/jumper  (Jameco 
Electronics)  and  an  AMP 
88103-1  card  edge  connec- 
tor (several  sources)  pro- 
vide an  easily-obtained  al- 
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Fig.  3.  Schematic  of  power-supply  regulator.  The  10-uF  ca- 
pacitors are  tantalum  and  electrolytic;  the  0.1  *uF  capac- 
itor is  disc  ceramic. 

ternative.  The  card  edge  keyboard  unit,  while  the 
connector  mates  with  the  socket/jumper  connects  to 
PC   fingers  on    the  TRS-80       the  2   x   20  header  on  the 
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Fig,  4.  Schematic  of  interface  connector.  Viewed  from  the 
rear  of  the  TRS-8Q,  pin  I  is  the  upper-left  finger  and  pin  40 
is  the  lower-right  finger  on  the  PC  hoard. 


I/O  board    Ihe  connection 
to  each  port  i>  via  a  2  X  8 

(output)   or  2    X    9  [input) 
header, 

Photo  B  is  a  shot  of  the 
bottom  of  the  I/O  board 
taken  during  construction. 
It  shows  the  copper-foil  bus 
strips  which  carry  power  to 
the  ICs,  but  not  the  1k  ter- 
minating   resistors    whi<  h 


were  added  later 

Building  the  board  re- 
quired only  three  evenings, 
including  one  just  to  set  up 
the  epoxy  which  holds  the 
sockets  antl  headers  to  the 
pert  board  In  operation,  the 
board  has  been  glitch-free 
For  the  ttme  and  money  in- 
volved, it  can't  be  beat 
en  ■ 
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PRETUNED*  COMPLETELY  ASSEMBLED- 
ONLY  ONE  NEAT  SMALL  ANTENNA  FOR 
UP  TO  7  BANDS!  EXCELLENT  FOR  CON- 
GESTED HOUSING  AREAS  -  APARTMENTS 
LIGHT  -  STRONG  -  ALMOST    INVISIBLE! 


FOR  ALL  MAKES  6>  MODELS  OF  AMATEUR 
TRANSCEIVERS        -  TRANSMITTERS      - 

GUARANTEED  FOR  20QO  WATTS  SSB 
lOOO  WATTS  CW.  INPUT  FOR  NOVICE  AND 
ALL  CLASS  AMATEURSP 


COMPLETE  AS  SHOWN  with  90  ft,  HG5SU-52  ohm  icedllne.  and  PL259  connector,  tomlators,  3Dfi 
300  (fa.  le«l  dierort  end  supports,     center  connector  wfth    built  \ft     lightning    arrester  and  italic  discharge  - 
mottled,  sealed,  weatherproof,  resonant  trap*  1*rX6"-you  Just  switch  to  hand  desired  for  excellent  worldwide 
operation  -  transmitting  ind  recievlngl  Low  SWR  o*et  all  bands  -Tuners  usually  NOT  NEEDED^  Can  be  used  as 
inverted  V*  -  itopers  -  In  attics,  on  building  tops  or  narrow  lots    The  ONLY    ANTENNA  YOU  WILL  EVER  NEED 
FOR  ALL  DESIRED  BANDS  -WITH  ANY    TRANSCEIVER  -  NEW  -  EXCLUSIVE*  NO  BALUNS  NEEDED! 

eO*40*20-l5-lO-emft#p-2  trap  —  KM  ft.  with  90  H,  RG50U   *  connector -Model  939BUA  .  .  .  SG9.95 
40- 20-1 5-10  mtter — 2  trap — 54  ft.  wttb  90  ft.  RG50U  -  tonne c tor   -    Model  10O1BUA     ,       *69.95 

2CM5-10  meter  —   2  trap  —  26ft.  with  90  ft    RGSaU    *  connector  .  Model  lOOTBUA     .  .  , .  .  $67.95 

SEND  FULL  PRICE  FOR  POSTPAID  INSURED,  DEL  IN  USA-  tC#nada  «  $5-0O  r*tr*  tor  post  Age  -  clerical - 
orttom*  etc) or  order  usng  VISA  *  MASTER  CHARGE  -  CARD  *  AMER  EXPRESS  Gwe  number  and  ». 
date  Pn  1-308-236-5333  9AM  -  6PM  week  day*  We  she>  m  2-3  days.  ALL  PRICES  WILL  INCREASE  .  . 
SAVE  -  ORDER  NOW!  AH  antennas  guaranteed  for  1  year.  10  day  money  back  trial  rf  returned  in  fie*  condition! 
Made  m  USA  FREE  INFO.  AVAILABLE  ONLY  FROM 

WESTERN  ELECTRONICS  DepL  A7-3  v*  SO        Kearney,  Nebraska,  66647 


AFFORDABLE  CW  KEYBOARD1 


<© 


•  d 


Q 


■ 


Transmits  perfect  Morse  Code  *  Built-in  16 
Character  buffer  *  internal  speaker  and  side- 
tone  •  Reed  relay  output  eliminates  keying 
problems  *  All  sotid  state  circuits  and  sockets 
for  reliability  *  Speed  range  5—45  WPM  *  Perfect 
companion  to  our  MORSE-A-WORD  CW  code 
reader. 


I 


I 


MOR5E*A»KEYER  KlTf  model  MAK-K,  Complete  kit  of  parts  &  manual  .....     $159.95 

MQRSE-A-KEYER,  modefc  MAK-F,  Factory  wired  4V  tested $205.00 

MQRSE-A-KEVER   ESSENTIAL  PARTS   KIT,  model  EPK^K,  ♦  .  ,  T  ♦ ,  ,     $    69T95 

(Essential   parts  kit   for  home-brewers  consist?   of   pc  board,   board  parts  and  manual. 

You     supply     ASCII     keyboard,      cabinet,     power     supply     &     miscellaneous    parts.) 

Use  your   VISA   or   MasterCard.   Add   $5.00   shipping   and 
Wisconsin    residents   add   4%   Wisconsin   State  Sales  Tgx. 


Send    check    or    money   order, 
handling    for   Continental    U.S 


THi&wcnaft 


l 


Corporation  Telephone    14141*2418144 

-r  vrmm-w  -"j[j ^  p0st  office  Box  513G,  Thiensvitle,  Wisconsin  53092        . 


THE  TOP 
OF  THE  LINE 


PEAK  READING 
WATT  METER  WM-2000A 
reads  power  in  200,  1000, 
2000  watt  ranges.  3.5-30 
MHz.  Reads  average  or  PEP 
power  output.  Includes  ex- 
panded VSWR  scale. 


IN-LINE  WATT  METER 

WM-2Q00  reads  power  in  200. 
1000.  2000  watts.  3.5-30  MH2. 
Inch  expanded  VSWR  scale. 


MOBILE  WATT  METER 

HFM-200  with  remote  direc- 
tional coupler  reading  20  or 
20D  watts.  3.5-3D  MHz,  Il- 
luminated, with  VSWR  scale. 


SWR  BRIDGE    SWR  1 A 

with  dual  reading  meters. 
1000  watts  RF.  3.5-150  MHz. 
Reads  relative  power  output 


Availabte  only  through 
authorized  dealers. 


v*  70 


A  CUBIC 

V   COMMUNICATIONS.INC 

305  Airport  RrJ   •  Oceanside.  Ca,  92054 
(714)  757-7525 


**  Reader  Servtce—see  page  130 


73  Magazine  *   March.  1981     71 


73  Magazine  Staff 


Practical  Af  and  Rf  Speech  Processing 


using  modern  ICs 


The  value  of  speech  pro- 
cessing at  either  the  af 
or  rf  levels  for  SSB  transmit- 
ters has  certainly  been  dis- 
cussed and  presented  in 
many    forms.    However, 
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some  readily  available  and 
inexpensive  ICs  well  suited 
to  speech  processing  appli- 
cations are  still  overlooked 
by  many  amateurs.  These 
are    the    English    line    of 
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Fig.  7.  Internal  stages  in  the  Plessey  SL1626Caf  compressor, 
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Fig,  2.  Complete  circuit  of  the  af  compressor  with  optional 
input  transformer  and  output-level  control.  If  the  circuit  is 
powered  by  a  9-volt  transistor  radio  battery,  the  battery 
should  be  bypassed  with  a  100-uF,  15-volt  capacitor. 


Plessey  ICs  which  are  dis- 
tributed also  in  the  U.S. 

Perhaps  the  most  inter- 
esting IC  yet  developed  for 
use  in  an  af  speech  com- 
pressor is  the  Plessey 
SL1626C.  A  block  diagram 
of  the  small,  eight-pin  IC  is 
shown  in  Fig.  1.  The  input 
stage  is  a  balanced  one  with 
a  low-impedance  input  of 
about  300  Ohms.  Part  of  the 
output  (low  impedance  at 
about  50  Ohms)  drives  a 
detector  stage  which,  in 
turn,  drives  an  age  stage 
which  regulates  the  gain  of 
the  input  amplifier,  A  very 
wide  control  range  of  60  dB 
can  be  achieved  (100-uV  to 
100-mV  input)  over  which 
the  output  will  remain  es- 
sentially constant.  By  the 
use  of  a  small  transistor- 
type  matching  transformer 
at  the  input,  almost  any 
low- or  high-impedance  mi- 
crophone can  be  used  with 
the  IC.  Supply  voltages  be- 
tween 6  and  12  volts  can  be 
used  with  the  unit,  drawing 
about  14  rnA  at  6  V, 

A  few  simple  external 
components  are  all  that  are 
needed  to  implement  a 
practical  circuit.  The  low- 
frequency  rolloff  response 
of  the  compressor  is  set  by 
a  capacitor  connected  be- 
tween pins  2  and  7.  A  3-dB 
point  at  about  100  Hz  is 
achieved  by  using  a  2.2-uF 
capacitor,  for  example,  al- 


though the  value  can  be  ad- 
justed as  desired  for  higher 
frequency  rolloffs  by  reduc- 
ing the  size  of  the  capaci- 
tor. The  high-frequency  roll- 
off  response  depends  on 
the  value  of  a  capacitor 
connected  between  pins  7 
and  8,  A  .005-uF  capacitor 
provides  a  3-dB  point  at  3 
kHz,  but  one  can  vary  this 
capacitor  value  also  to 
achieve  the  best  speech  re- 
sponse with  a  given  micro- 
phone. 

The  age  time  constant  is 
set  by  a  parallel  resistor/ca- 
pacitor combination  con- 
nected from  pin  1  to 
ground.  The  attack  time  is 
set  by  the  capacitor  at  0.4 
milliseconds/microfarad. 
The  decay  time  constant  is 
set  by  the  time  constant  of 
the  combined  resistor/ca- 
pacitor combination.  The 
resistor  and  capacitor  val- 
ues can  be  varied  to  suit  in- 
dividual preferences,  but 
the  manufacturer  recom- 
mends that  the  resistor  val- 
ue be  between  500k  and  1 .5 
megohms  and  that  the  ca- 
pacitor be  not  less  than  22 
uF. 

A  practical  circuit  using 
the  SL1626C  is  shown  in  Fig, 
2,  In  addition  to  the  resis- 
tor/capacitors mentioned 
previously,  several  other 
capacitors  are  used  for  rf 
bypassing.  A  balanced  in- 
put is   shown,   although  a 
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single-ended  input  can  be 
used  at  the  sacrifice  of 
some  of  the  control  range. 
In  general,  it  is  better  to  use 
a  small  input  transformer  of 

the  trans istornnterstage 
type.  These  transformers 
are  inexpensive,  and  a 
500/50kOhm  type  will  suf- 
fice for  most  high-imped- 
ance microphones,  while  a 
500/1  Ok-Ohm  type  can  be 
used  with  medium-imped* 
ance  microphones. 

There  are  no  adjustments 
to  make  and  the  circuit  will 
work  very  well  in  most 
applications  with  the  com- 
ponent values  shown.  The 
one  exception  might  be  in  a 
mobile  application  where 
the  large  dynamic  range  of 
the  circuit  might  cause  ex- 
cessive background  noise 
pickup  during  speech 
pauses.  This  problem  can 
be  cured  by  also  placing  a 
resistor  between  pins  7  and 
8  to  reduce  the  dynamic 
range.  Resistor  values  of 
about  500  to  1,000  Ohms 
should  be  used,  reducing 
the  dynamic  range  to  35-40 
dB.  A  Ik  potentiometer 
may  be  connected  on  the 
output  if  it  is  desired  to 
have  a  variable-output  con 
troL  A  series  resistor  may 
also  be  placed  in  the  output 
line,  if  necessary,  to  reduce 
loading  on  the  stage  that 
the  compressor  works  into 
For  instance,  if  the  output 
of  the  compressor  goes  to  a 
high-impedance  micro- 
phone input  on  a  trans- 
ceiver, a  series  resistor  of 
50k  to  100k  may  be  neces- 
sary. 

A  parts  layout  for  the 
SL1626  circuit  is  shown  in 
Fig.  3.  While  there  is  noth- 
ing critical  about  the  wiring 
of  the  circuit,  a  good,  com- 
pact layout  with  good 
grounding  will  contribute 
greatly  to  avoiding  any  rf 
feedback  problems  from 
this  high-gain  circuit.  Sin- 
gle- or  double-sided  PC 
board  construction  or  use 
of  the  isolated-pad  tech- 
nique are  particularly  rec- 
ommended. There  are  so 
few    interconnections    in- 


volved that  isolated-pad 
construction  is  just  as  fast 
as  etching  a  board,  and  this 
technique  leaves  almost  all 
of  the  copper  on  the  board 
for  a  good  ground  plane. 

For  those  not  familiar 
with  the  technique,  it  just 
involves  the  use  of  a  special 
drill  that  simultaneously 
drills  a  hole  in  the  PC  board 
for  a  component  lead  while 
removing  a  small  ring  of 
copper  around  the  hole  for 
a  small  radius  so  that  one 
can  interconnect  compo- 
nent leads  without  shorting 
to  the  remaining  copper. 
The  same  effect  can  be 
achieved  using  regular 
drills  — a  small  one  for  the 
component  lead  hole  and  a 
larger  one  to  cut  the  copper 
away  around  the  hole.  A 
small  modeling  knife  is 
handy  in  removing  the  cop- 
per so  that  there  are  wiring 
channels,  where  necessary, 
between  component  holes. 
I  have  used  this  technique 
for  dozens  of  small  projects 
with  good  success.  It  has  all 
the  electrical  advantages  of 
an  etched  board  with  al- 
most the  ease  of  construc- 
tion associated  with  plain 
perforated  board  stock. 

The  af  speech-compres- 
sor circuit  just  described  is 
easy  to  implement  and 
does  provide  some  added 
audio  "punch"  with  almost 
all  transceivers.  Probably, 
on  the  basis  of  the  invest- 
ment necessary  in  terms  of 
money  and  constructional 
complexity,  it  provides  the 
best  return  in  terms  of  in- 
creasing a  transceiver's  ef- 
fectiveness. However,  nu- 
merous tests  have  shown 
that  clipping  at  the  rf  level 
is  still  more  effective.  Com- 
pletely outboard  devices 
can  be  constructed  to  ob- 
tain the  benefits  of  rf  clip- 
ping where  an  SSB  signal  is 
generated,  clipped,  filtered, 
and  then  demodulated  to 
provide  an  audio  signal  to  a 
transceiver.  The  most  eco- 
nomical way  to  provide  the 
benefits  of  rf  clipping,  how- 
ever, is  to  break  the  SSB 
generation  chain  in  a  trans- 
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Fig.  $t  A  typical  parts  layout  for  the  af  compressor  The 
layout  is  exaggerated,  of  course,  but  any  similar  layout 
where  the  input/output  is  kept  well  separated  will  suffice. 


ceiver,  as  shown  in  Fig.  4, 
and  insert  a  few  additional 
stages  for  clipping,  amplifi- 
cation, and  filtering  Some 
of  the  Plessey  ICs  make  this 
particularly  easy  to  do. 

The  Plessey  SL610C  is  an 
integrated  rf  amplifier  hav- 
ing a  modest  voltage  gain 
and  a  bandwidth  up  to  140 
MHz.  The  supply  voltage 
can  be  6-9  volts,  and  the 
current  drawn  is  about  15 
mA,  Internal  HF  decoupling 
is  provided  and  the  external 
circuitry  needed  is  very  sim- 
ple. In  fact,  if  age  is  not  ap- 
plied to  a  stage  using  the 
5L610C,  there  is  no  need  for 
any  external  circuitry  other 
than  an  input/output  cou- 
pling capacitor  or  a  tuned 
circuit,  if  desired. 

The  Plessey  SL613C  is  a 
broadband  limiting  ampli- 
fier consisting  of  a  two-tran- 


sistor amplifier  stage,  the 
output  of  which  drives  an 
emitter-follower  output 
stage.  Negative  feedback  is 
incorporated  and  careful 
design  of  the  bias  and  feed- 
back circuitry  ensures  that 
the  amplifier  limits  or  clips 
symmetrically.  The  limiting 
action  starts  with  about  a 
120-mV  input.  The  ampli- 
fier, like  the  SL610C,  has  in- 
ternal HF  decoupling  so 
that  the  external  circuitry 
needed  is  simplified.  The 
circuit  can  operate  on  6-9 
volts  and  draws  about  15 
mA, 

The  two  ICs  just  de- 
scribed can  be  used  to  form 
a  simple  but  very  effective 
rf  signal  processor  (clipper) 
as  shown  in  Fig,  5.  This  cir- 
cuit, of  course,  is  meant  to 
be  used  in  the  scheme 
shown  in  Fig.  4    it  can  be 
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Fig.  5,  Extremely  simple  but  high-performance  rf-clipper  cir- 
cuit shown  with  a  9-MHz  crystal  fitter. 


adapted  to  practically  any 
transceiver  i-f,  although  the 
circuit  as  shown  uses  a  side- 
band filter  for  a  typical 
9-MHz  i-f  where  the  upper- 
sideband  crystal  frequency 
would  be  8998.5  kHz.  and 
the  lower  sideband  crystal 
frequency  would  be  9001.5 
kHz 

The  KVC  crystal  filter 
shown  is  a  West  Germany 
product  distributed  by 
Spectrum  International, 
Box    87,     Topsfietd    MA 


01983.  It  can  be  used  with 
many  9-MHz  i-f  transceivers 
although,  if  possible,  the 
best  thing  to  do  is  to  pur- 
chase a  duplicate  of  the 
sideband  filter  used  in  any 
given  transceiver. 

The  circuit,  as  can  be 
seen,  is  extremely  simple. 
The  input  signal  is  ampli- 
fied by  the  SL610C  stage 
and  fed  to  two  cascaded 
SL613Cs.  The  latter  two 
stages  clip  the  signal  but, 
because   of   their   inherent 


symmetrical  clipping,  pre- 
serve the  zero-crossing 
points  The  harmonics  and 
higher-order  intermodula- 
tion  products  are  removed 
by  the  following  crystal  fil- 
ter. 

The  mean-to-peak  ratio 
of  an  unprocessed  SSB  sig- 
nal can  be  increased  by  up 
to  12  dB.  Although  it  is  ex- 
actly this  increase  that 
makes  rf  speech  processing 
so  effective,  you  have  to  be 
sure  that  the  output  stage 
and  power  supply  in  a  trans- 
ceiver can  take  the  extra  av- 
erage power  dissipation. 
There  is  no  way  to  be  abso- 
lutely sure  of  this  before- 
hand although,  if  the  SSB 
and  CW  power-input  ratings 
of  a  transceiver  are  drasti- 
cally different  (the  CW  in- 
put being  lower),  you 
should  proceed  with  cau- 
tion. This  is  not  true  of  most 
newer  transceivers,  but 
mainly  of  some  older  types 
using  sweep-tube  finals. 

The  circuitry  of  Fig.  5  can 


be  assembled  on  a  small  PC 
board.  Again,  the  isolated- 
pad  type  of  construction  is 
recommended  since  there 
are  so  few  interconnections 
and  components  involved 
Short  lengths  of  coaxial 
cable  are  used  to  connect 
the  input/output  into  the 
transceiver  circuitry,  and  a 
small  DPDT  relay  can  be  in- 
corporated to  provide  the 
ability  to  switch  the  clipper 
in  or  out  of  the  transceiver 
circuitry  If  you  are  wonder- 
ing why  there  are  no  bypass 
capacitors,  etc.,  remember 
that  HF  decoupling  net- 
works are  internal  to  each 

IC 

The  Plessey  units  are  dis- 
tributed nationwide;  I  have 
purchased  units  from  An- 
croma  Corp.,  PO  Box  2208, 
Culver  City  CA  90230.  How- 
ever, if  you  cannot  locate  a 
source  of  supply,  write  di- 
rectly to  Plessey,  1641 
Kaiser  Ave.,  Irvine  CA 
92714,  for  the  name  of  the 
nearest  distributor. ■ 
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Hi  Pro  Mk  I 

144  or  220  MHz  $849.95 


M  *a 


i 


COR  Identifier:  am  on  one 

bo^rd  programmable,  fully 
ad|usiable.  time  out  (.5-7 
mln,).  hang  time  (0- 1  min.j, 
identifier  (I- 10  mln,),  tone, 
speed,  volume,  L.E.D,  outputs. 
low  currenr  dr^in.  CMOS  logic, 
plugs  for  easy  Installation  and 
removal  plus  much  more 

$99.95 

Basic  Repeater  $649*95 

ZM  i  JO- 1  75  MH  Ba^ic  Repeater  for  I  mete**  «vu h  all 

the  features  of  the  H\  Pto  Mk  I  less  ihe  power  supply 

and  front  panel  controls  and  accessories. 

PA  residents  please  add  6%  rax. 


Maflgfore  Electronic  Laboratory 

WEST    CHMTtft.     PA.     1 9  3  BO 

Phone  219  43e-605t 


IRON  POWDER  and  FERRITE  PRODUCTS 

AMID0ISI .. 


.^  134 


Fast,  Reliable  Service  Since  1963 


Small  Orders  Welcome 


Free  'Tech- Data'  Flyer 


Toroidal  Cores,  Shielding  Beads,  Shielded  Coil  Forms 
Ferrite  Rods,  Pot  Cores,  Baluns,  Etc. 

(213)762-2418 

12033  OTSEGO  STREET,  NORTH  HOLLYWOOD,  CALIFORNIA  91607 


Microcrafts  New  Morse-A-Word 


Eight  character  moving  display. 

Built-in  code  practice  oscillator. 

Excellent  for  learning  Morse  Code. 

Complete  -noCRT  or  expensive 
extras  needed. 

Decodes  audio  CW  signals  from  your 
receiver's  speaker  and  displays  letters, 
numbers,  punctuation  and  special  Morse 
characters  as  the  code  is  received. 


I    I    I    I    \ 


Moasr    aw 


WDffLU 


"/JfifltHrWff 


MORSE-A-WORD  Kit  with  4  character  readout (ViAWK-4   $149.95 

MORSE-A-WORD  Kit  with  8  character  readout MAWK-8    $169.95 

MORSE-A-WORD  wired  &  tested  with  3  character  readout  .  .  .  MAvVF         $249  95 

Send  check  or  money  order.  Use  your  VISA  or  Master  Charge.  Add  $3,50  shipping 
and  handling  for  continental  U.S.   Wisconsin  residents  add  4%  State  Sales  Tax, 


^M 


I    _.- 


THicuycnafit 


Corporalio  n  Telephone:  (414)  241  8144 

P.    O.    Bok    513G.       Thiensville,    Wisconsin    53092 


YAESM,  ICOM,  AZDEN 
OWNERS 

AUTO-RESUME  SCAN 
MODULES 


now  available  for  the 

YAESU:  FT207R,  CPU2500R,  FT720r 

FT227RA,  FT227R6 
AZDEN:  PCS20Q0,  PCS28dO. 
ICOM:     IC2SSA 

•  Update  the  factory  installed  scanner  in  your  rig  with 
our  new  automatic  resume-scan  Module 

•  No  more  waiting  lot  a  continuous-carrier  repeater  to 
drop  off. 

•  No  more  manually-operating  me  scanner-resume 
control. 

•  The  scanner  for  your  rig  wilt  be  controlled  exactly  as 
before. 

•  The  only  difference  is  now  your  scanner  will  sample 
a  received  signal  by  automatically  by-passing  a  busy 
frequency  In  9  seconds  regardless  of  whether  or  not 
the  carrier  stays  on. 

•  Now.  you  will  be  able  to  scan  the  entire  oand 
without  lifting  a  finger, 

•  Installs  easily  in  fifteen  minutes. 

•  Clear,  concise  step- by  step  instructions  included. 

•  Preassembied  and  tested  Module  S24  95 


SCANNERS: 


IC2AT  OWNERS  ALSO 

KENWOOD  TR7400A,  TR7600, 

&  TR7625 

TEMPO  <S*1,  S-1A,  S-2,  S-5), 

KDK  2015R,  KOK  2016A, 

ICOM  IC22S, 

MIDLAND  13-510,  13-513, 

CLEGG  FM  28T  COMTRONIX, 

YAESU  FT227R 

•  AED  continues  to  expand  its  line  of  Quality  scanners. 

•  AW  ot  AEDs  scanners  are  custom  designed  to  in- 
stall completely  inside  or  their  respect ive  rigs. 

•  Installation  is  simple.  Unlike  other  com  pel  i  live  prod- 
ucts all  AED  scanners  are  designed  so  lhal  il  is  totally 
unnecessary  to  cut  any  wires  Inside  your  right  during 
Installation. 

•  All  P. CO .3  are  silk-screened  and  tin  plated  tor  easier 
and  more  effective  soldering. 

•  The  h  it  comes  com  pi  ate  with  al  I  parts  a  nd  a  deta  i  led 
instruction  manual  including  schematics 

•  In  the  scanner  OFF  mode  the  rig  operates  normally 
In  the  scanner  ON  mode  the  scanner  locks  on  an  oc- 
cupied frequency,  pauses  fur  a  preset  Lime  {about  5 
sec.)  and  then  resumes  scanning  (except  22S) 

•  The  frequency  being  scanned  is  displayed  on  the 
digital  readout  (except  22S  and  JC2AT  and  Tempo). 

•  this  gives  you  the  ability  to  eavesdrop  all  over  the 
band  without  lifting  a  finger.  When  you  hear 
something  interesting,  you  flip  the  switch  to  the  LOCK 
mode  and  the  rig  Is  ready  to  transmit. 

KIT  PRICE  $39.95 

(TEMPO  &  IC2AT 

PREASSEMBLED  ONLY) 

SPECIAL  PREASSEMBLED:  REG  $59.9$ 

SPECIAL  NOW  $49.95 


FM  ADAPTER  NOW  AVAILABLE 


i 


CONVERTS  EXISTING  HF 

TRANSCEIVERS  TO 

TRANSMIT  AND  RECEIVE  10  M  FM 

Kit  $39,95 

P reassembled  $49.95 

INCLUDE  $1.50  FOR 
POSTAGE  AND  HANDLING  PER  ITEM 


*^3 


4ED  ELECTRONICS 

750  LUCERNE  R0,  SUITE  120    DfPtk 

MONTREAL,  QUEBEC.  CANADA  H3R  2N6 

TEL    514737.7293 


^Reader  Service — see  page  T30 
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/ose  Vicente  PY2AUC 
Caua  Postal  1764 
U100  Campinas,  SP 
Brazr/ 


LOR:  A  Light-Operated  Relay 

—  handy  circuit  has  many  uses 


The  problem:  how  to  turn 
on  a  cassette  recorder 
whenever  a  certain  2-meter 
channel  was  active,  without 
digging  into  the  crowded 
circuitry  of  a  Yaesu  227? 

A  channel  busy  light  pro- 
vided the  answer;  a  light- 
operated  relay  (LOR), 

The  circuit  is  simple.  A 


2 N 5778  phototransistor, 
amplified  by  an  NPN  tran- 
sistor (I  used  a  BC-108)  con- 
trols an  NE555  IC  timer.  The 
timer  drives  the  reed  relay 
and  prevents  the  recorder 
from  stopping  between 
transmissions,  so  the  first 
word  or  so  is  not  missed  or 
slurred, 


TOLGDOMOBILC  RhDIO  dtfOCMTION 


t^ 


OL 


T.M.R.A. 

PROUDLY  PRESENTS  ITS 


TH 


Ls* 


«^- 


26     ANNUAL 


AUCTION  and  H  AMI  EST 

MARCH  22,  1981 

AT  THE 

LUCAS  COUNTY 

REC  CENTER 
MAUMEE,  OHIO 

FOR  INFORMATION  WRITE 

T.M.R.A.  INC  CO 

).  Honisko,  I  733  Parkway  Dr.  N. 

Maumee,  Ohio  43537 


TIChKTCdRG  <2V  INdDMNia  dND  3'  KT TttG  DGDR 


T^D 


The  circuit  was  ready  to 
try  out  after  only  a  few 
minutes  at  the  breadboard. 
I  cut,  drilled,  and  bent  90 
degrees  a  thin  aluminum 
bracket  to  hold  the  photo- 
transistor  in  front  of  the 
channel  light  The  micro- 
phone plug  nut  held  the 
bracket  to  the  panel  A 
piece  of  Vi-inch  black  plas- 
tic tube  shielded  the  photo- 
transistor  from  stray  light 

I  then  got  the  idea  of  us- 
ing the  relay  to  key  a  sec- 
ond transmitter  on  another 
channel  to  make  a  repeater. 
An  audio  output  transform- 
er matched  the  four  Ohms 
from  the  Yaesu's  audio  out 
jack  to  the  microphone  in- 
put of  the  second  unit  The 
timer  could  now  be  adjust- 
ed to  control  the  length  of 
the  squelch  tail. 

Several  of  these  LORs 
have   been   built,   all   with 


good  results.  Layout  is  not 
critical:  Printed  circuit 
board,  breadboard,  chassis, 
or  "dead-bug"  construction 
all  work  well.  Dead-bug  is 
when  the  IC  or  transistor  is 
fixed  to  the  board  with  its 
legs  pointing  up.  The 
.001 -uF  capacitors  suppress 
any  false  triggering  due  to 
stray  rf.  The  only  caution  is 
to  use  a  good  quality  timer 
capacitor  ford.  Most  elec- 
trolytic capacitors  differ  a 
lot  from  the  value  on  the 
label  Try  several 

Do  not  forget  the  diode 
on  pin  3  of  the  NE555; 
otherwise,  the  relay  may 
latch. 

Adjust  the  time  by  R1  to 
suit  your  needs.  The  sensi- 
tivity must  be  adjusted  to  a 
minimum  working  position 
to  prevent  false  triggering 
by  stray  light.™ 


*12 


•-I2 


CONTROL 


SENSI- 
TIVITY 


CI:  ELECTROLYTIC 

C2,  3,  4,5,6    OCSC  CEfUUIC 

RJ,  R2     TRIM   POT. 

A3,  4,  5     l/fl  W 

Of.  D2     IK4Q02 

RL:  REED  REL^T  l£V,  £0M* 


Fig*  1. 
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10  METER  CONVERSION  KITS 
FOR  CB  RADIOS  AM  FM  &  SSB 

•  Kits  for  over  300  Models  of  CB 
Radios 

•  Low  Cost  from  $10.00 

Easy  to  Install  with  All  Instructions 
Tune-Up  Procedure     Alignment 

•  KITS  FOR  MOST  POPULAR  UNITS 

Over  5,000  Satisfied  Customers 

•  Write  or  Call  Today  for  Our  Free 
1980  Catalogue 

AMERICAN  CRYSTAL  SUPPLY  COMPANY 


PO  Box  638 

W  Yarmouth,  MA  02673 

(617)  771-4634 


**1 


2m  AMPLIFIER 


**}&* 


ltfft> 


3* 


35w  2m  FM  AMPLIFIER  KIT  #  MODEL 

335-K  •  3  IN  -  35  OUT  •  2  JN  ■  30  OUT 

«  1  IN  *  1 5  OUT  m  COR  •  CLASS  C 

•  4  5  A  AT  13.6VDC  •  BNC 

CONNECTORS  ASK  ABOUT  OUR 

OTHER  VHF  &  UHF  MODELS 


I 


Communication  Concepts    inc. 

2648  NORTH  ARAGON  AVE. 
DAYTON.  OHIO   45420 
(513)296  1411     ^382 


•-^ 


Satellite  TV 


FOR  THE  HOME 

Sick  of  Network  TV? 

Our  receiver  lets  you  get 
over  75  channels  of  tele- 
vision direcNy  from  earth- 
orbitmg  cable  TV  satel- 
lites' HBO.  Showtime,  su* 
pef  stations  sports  and 
movies  worldwide. 


We  don't  just 
sell  information! 
We  Manufacture 
Hardware! 


From  offshore  oil  rigs, 
data  links  to  hotels 
and  backyard  instal- 
lations we  wrote  the 
book.  Constantly  up- 
dated, Our  94  Page 
technical  I  nformaiion  book  and  catalog  gives  you  a  II 
\  Jhe  facts  Inexpensive  dishes,  feeds,  telem- 

etry software,  kits  and  more.  Hecom- 
mended  reading  by  NASA,  The  Office 
of  Consumer  Affairs  and  quality  com- 
panies like  Rockwell  Col Ims  Send 
$7  95  today*         MU       ^309 

24'hrw    COD.  Hotfin* 

*SPACECOAST 

RESEARCH  CORPORATION 

P.O.  Box  442-D,  Altamonte  Spgs,  FL  32701 


UNIVERSAL  CONVERTER 

ASCII  -  BAUDOT  -  MORSE 
ABM-200 


in 


+5v 


ASCII 


MORSE 


BAUDOT 


j 


Tne  ABM-200  is  a  universal  code  converter 
for  translating  between  ASCII  and  Baudol, 
or  between  Morse  and  ASCII  (or  Baudot) 
Also  used  as  TTY*  speed  and  line  length 
converter  inserts  directly  between  TU  and 
TTY*  RS232  &  current  plus  40  char  FIFO 
buffet   wnte  for  details $210, 


OEM  rnqvlrle*  Invito 


COD 


XITEX  Corporation 

9861  Chartwelf  Dr 

Dallas.  Texas  75243 

214-340-2490 


♦^02 


Chech 


Rodio  Amateurs 

Handheld 


5-1 

•232.80 

2  Meter 

5-1T 

•280.90 

withTimr  Pad 

££ 

S3 15.00 

220  Mil/ 

%zr 

1359*00 

with  Titnr  Fed 

%4 

1314.10 

440  MHj 

S-^T-12 

1359.10 

12  BuHcki  Pad 

S^4-T-I6 

1377.10 

16  Button  Pad 

S-5 

$#HJ50 

2  Meter,  !i  Watt 

S-5T 

S280.H5 

wiiji  Tunc  Pad 

AzdeaPOOOOOilMetrr 

tamcio 

A  zden  PCS-  20OO  m  M rtct 

**a  os 

Cubic/Swoc  Airro  1Q2QX 

HIMi 

Ten-Tec  Omni  C 

IUU4.22 

Ten-Tec  Omni  D 

$795.00 

Ten-Tec  Hefcul«444 

ti323,«l 

Six  othm  lower 

priced     1 

Limited  Qu«itliiei+ 

AfnilL'ur  rijijjpmLfit  aecvtwiriefc  4c  anlrunas 
tOD\  L>A    bvport  Am  where. 
Amateur  *(  rtmmrfct*!  rr-pait  m-run- 

2317  Vance  Jackson  Rd.San  Antonio.  TX  78213 

(512)  734*7703 


UPGRADE 
SUCCESSFULLY! 

ANNOUNCING 

the  New  1901 

LICENSE  THEORY  REVIEWS 

FOR  THE 

TRS-BO  16K  Compuler 

12  Programs  Per  License  Class 
Each  Comprehensive  Package 
Totals  96\00Q  Bytes. 
General,  Advanced  of  Extra. 


$19.95 


each 


or 


$39.95 

for  all  3      ^383 


'80™ 


MICRO-BO™  INC. 

S-2665  No.  Busby  Rood 
Oak  Harbor,  WA  98277 


MICROWAVE 


.  .1     i.l.  .  i  .JOOMll.1  ii]  <*% 

padutgr  hiL'uiit-s  ln^h  mutiny  (>o*u  c  (Silver  tr  I  MM  £0 
fM&es  HW»;t>¥'«ep  i'i*irucnon>  Mtctgwav*  Anienns, 
CppULHOOti    ttequ  ■  -  tt   tj  VpC  PS 

Moifrl  ILJ  h  HI/  VOC 

vw**rl  » U  l  /  12   id  VOC 

iqt  hqq  ■>  m 

*tMP  |.!Uil1lHI   i  .'l. "I.   >•       SAS| 

All  i ir i l t- h  |mii|i.i  .1  ii    US    V'JSA  «ind  MA5TIftCA£D  #U£4*pled 
l'"%  bW*1  S  JO   M1*1  V/  kif  COO   VH^-m*  rt»vite«(*  .    I  I 


Superior  Microwave  Products,  I  tic, 

P.O.  Box  124 1  '"37H 

VUnno,  Va.  22X00 


SYNTHESIZED 

SIGNAL  GENERATOR 


model  SG-1QQC 
$329,95 


made  In 
U.S.A. 


•  Covers  100  to  179.999  MHz  in  1  kHz  steps  will! 
thumbwheel  dial  •  Accuracy  00001%  at  all  fre- 
quencies *  Internal  frequency  modulation  from  0  10 
over  TOO  kHz  at  a  1  kHi  rate  •  Spurs  and  noise  at 
least  60aB  below  earner  •  RF  output  adjustable  from 
&  to  SOQmv  across  50  ohms  *  Operates  on  1 2vdc 
©  Vi  amp  •  Price  S  329.95  plus  shipping . 

In  stock  for  immediate  shipping.  Overnight 
delivery  available  at  extra  cost.  Phone:  (21?) 
4682720.  ^311 


VANGUARD  LABS 

196-23  Jamacia  Ave.  Hollis,  NY  11423 


2300  MHZ  Antenna 


PRICE 

HNfX 

45  00 

5,00 

35.00 

2  00 

5  00 

pro 

15.00 

PPD 

This  ontenno  is  for  your  2300  MHZ  down  con- 
venor. Design  gain  of  up  to  20DB.  Some  os- 
sembly  required.  Variable  voltage,  150MA 
power  supply  for  down  converters,  8\M5V. 

SHIP.  A 


3300  MHZ  ontenno  wily 
Power  lupply  kit 
Power  tup  ply  PC  board  only 
2300  MHz  PC  Board  wfData 


Complete  sysiem:  230  MHZ  convenor,  antenna, 
power  supply  18"  coax.  50'  coax.  Ready  to  hook  up 
and  turn  on  S225  00  PLUS  $5.00  Shipping. 

No  COO    Cosh  only  tn 
money  order  or  cothior  check 

MM    GOODWIN  W5EEY 
11421  FERN ALD  AVE. 
DALLAS,  TX  75211  ^393 


^  Reader  Sendee— see  page  730 
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foef  R.  Donaldson  WB5PPV 
17  Fenwick  Drive 
Laredo  TX  78041 


The  Calibrator  Gater 

so  you  can  find  yourself 


Ever  had  trouble  picking 
your  calibrator  signal 
out  of  the  heterodynes  and 
QRM  on  the  HF  bands? 
Does  your  calibrator  poop 
out  on  15  and  10?  How 
about  giving  it  a  little  per- 
sonality to  make  it  stand 
out?  This  circuit  does  just 
that.  It  switches  your  cali- 
brator signal  on  and  off  rap- 
idly, giving  it  a  distinctive 
sound  that  is  easy  to  find  in 
even  the  thickest  of  crud.  It 
is  simple,  cheap  (about  $3 
with  all-new  parts),  easy  to 
install  on  just  about  any  re- 


7*  COO 

QUAD  HAH&  GATE 


6-I5VAC 
INPUT 


(N*000    OH 
C QUI VALE  IT 


>— 


m 


ceiver  or  transceiver,  and 
leaves  no  irreversible  modi- 
fications. About  the  only 
thing  it  ain't  is  original;  Ten- 
Tec  has  had  a  similar  fea- 
ture on  its  Triton  models  for 
some  time.  However,  if  you 
don't  own  a  Triton,  why  not 
give  this  circuit  a  shot? 

The  circuit,  in  keeping 
with  personal  tradition,  is 
simple.  It  consists  of  a 
CMOS  quad  gate  connect- 
ed as  a  low-frequency  oscil- 
lator which  drives  a  CMOS 
quad  bilateral  switch.  This 


CONTINUOUS 

SIGNAL 

FflOW   CALIBRATOR 


<-^rri 


K*— BREAK    htHF 


U2 

SWITCH  A'  OF 

BJlATERAL 
SWITCH 


GATED 
SIGNAL   TO 
HCCEfVEn    AKT 


f 


&t   OUTPUT    TC 

«  0* 
BOTH    DEVICES 


OPTIONAL 

HALf     WAVE   RECTrFJER   ft  FILTER 

TO   POWEA   CIRCUIT    FROM    AC   S&vftCE 


Fig.  h  The  Calibrator  Cater. 


switch  is  connected  be- 
tween the  calibrator  output 
and  the  antenna  input  to 
the  receiver  and  serves  to 
pulse  the  calibrator  signal 
rapidly,  making  it  sound  dif- 
ferent from  most  other 
racket  present  on  the  band. 
Since  CMOS  circuits  work 
satisfactorily  over  a  3-to-15- 
V  dc  range  of  supply  volt- 
ages, locating  a  suitable 
power  tap-off  point  in  the 
rig  shouldn't  be  much  of  a 
problem  On  tube-type  rigs, 
the  half-wave  rectifier  and 
filter  capacitor  shown  will 
allow  the  circuit  to  be  oper- 
ated from  an  ac  tube  fila- 
ment or  pilot-light  wire. 
Most  transistor  and  hybrid 
rigs  already  have  a  suitable 
dc  supply  built  in.  That's 
why  the  rectifier  is  shown 
separate  (but  still  included 
in  the  $3  price  tag).  Use  it  if 
you  need  it. 

Construction  is  non-criti- 
cal. Both  CMOS  devices  are 
static-protected,  so  unless 
you  barbecue  them  with  a 
1  50-Watt  radiator-shop 
special,  the  circuit  should 
work  no  matter  how  much 
you  torture  it.  Use  a  short 
piece  of  wire  between  the 
circuit  and  the  calibrator 
and  again  between  the  cir- 
cuit and  the  receiver  anten- 
na input  or  else  use  minia- 
ture coax  to  prevent  any  in- 
stability or  stray  coupling 


caused  by  the  modification, 
On  my  HW-101,  the  de- 
vice was  built  on  a  1"  by 
I'/i"  piece  of  perfboard 
and  allowed  to  hang  by  its 
wires  under  the  bandpass 
circuit  board.  Connections 
consisted  of  merely  unsol- 
dering the  center  conductor 
of  the  coax  (antenna  input) 
leaving  the  bandpass  board 
right  after  CR201  (calibrator 
output)  and  connecting  one 
wire  of  the  CMOS  switch  to 
the  coax  and  the  other  wire 
to  the  spot  where  the  coax 
had  been  on  the  board.  Ac 
power  was  taken  from  pin  4 
of  tube  VI 9  and  was  recti- 
fied by  the  circuit  shown. 
Incidentally,  it  doesn't  mat- 
ter which  wire  of  the  CMOS 
switch  goes  to  the  calibra- 
tor or  antenna  input;  it 
works  just  fine  either  way. 
Most  calibrators  don't 
run  continuously,  only 
when  they  are  needed. 
Thus,  unless  you  have  an 
oddball,  no  power  switch  is 
needed  for  the  circuit  Cur- 
rent c  onsumption  is  negligi- 
ble, even  for  the  QRP  fan, 
With  the  calibrator  turned 
Off,  the  switching  action  of 
the  device  is  unnoticeable 
under  normal  conditions 
However,  at  full  rf  and  af 
gain  with  no  antenna  con- 
nected, a  distinct  clicking 
sound  is  detectable.  If  this 
should  become  noticeable 
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with  an  antenna  connected, 
a  switch  for  the  circuit  will 
have  to  be  added  [riot  in* 
eluded  in  the  $3  price  tag, 
since  anyone  with  a  receiv- 
er or  location  that  quiet 
doesn't  deserve  to  pay  less 
than  $3). 

According  to  the  CMOS 
Daiabook/  the  4066  quad 
bilateral  switch  is  capable 
of  passing  signals  up  to  40 
MHz  with  little  attenuation, 
so  that  takes  care  of  all 
calibrator  harmonics  for 
the  HF  bands.  Due  to  the 
conservative  nature  of 
many  CMOS  specifications, 
it  is  very  possible  that  the 
circuit  would  work  at  six 
meters,  or  even  two  meters 
with  a  simple  preamp  after 
the  switch,  although  that's 
just  speculation. 

So  I  conclude  this  article 
with  a  couple  of  thoughts 
for  the  experimenter.  First, 
if  the  frequency  at  which 
the  calibrator  is  gated 
doesn't  suit  you,  here's  the 
formula  to  change  it:a 


Frequency  (in  Hz)  desired 
=  0  599/(RxQ,  R  being  in 
Ohms  and  C  being  in  farads 
(multiply  microfarads  by 
1 ,000,000  to  get  farads  ). 
Note  that  R  is  either  resis- 
tor, as  long  as  both  are 
equal. 

Also,  since  only  one  of 
the  four  bilateral  switches 
is  used  in  this  project,  why 
not  leave  some  provision 
for  using  the  other  three? 
They're  dandy  for  switching 
in  audio  or  CW  filters, 
speech  processors,  extra 
phone-patch  or  micro- 
phone inputs,  various  me- 
tering modifications,  or  for 
just  about  any  low-level  au- 
dio or  rf  application  where 
the  signal  voltage  doesn't 
exceed  the  voltage  on  pin  7 
of  the  4066.  ■ 

References 

1.  CMOS  Databook,  National 
Semiconductor  {Radio  Shack 
printing),  page2-15G\ 

2.  CMOS  Databook,  application 
note  by  Mike  Watts,  National 
Semiconductor,  page  5*22. 
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CONVERTER  KIT , 38.50 

COMPUTE  WITH  PC  BOARD.  TARTS. 
SSy  10  PAGE  BROCHURE 

COMPLETE  BOARD 65.00 
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POWER  SUPPLY. 19,50 

CIGAR  ANT 30.00 

33  ELEMENTS.  PHYSICALLY  STRONGER 
THAN  LOOT  VAGI.  EQUAL  IN  GAIN 


THE  STOPSKiN  BOARD  WAS  DEVELOPED  AT  OUR  LAB  FOR  OPT  IMUM  PERFORMAIMCE 
WITH  LOW  COST   THIS  IS  NOT  A  COPY  (ALTHOUGH  WE  ARE  COPIED)  WE  STRIVE  TO 
MAINTAIN  THE  ORIGINAL.  QUALITY 
UNDERSTANDING  OUR  PRODUCTS  MAKES  SERVING  YOU  BETTER 


TEtMS:  COO— MO.  BANK  CARD   CHECK 


HOURS;  8  iO  AM— 4  30  PM  C  S  T   M-— f. 
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ORBIT  is  the  Official  Journal  for  the 
Radio  Amateur  Satellite  corporation 
(AMSAT),  P.O.  Box  27,  Washington,  DC 
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Swamp  Road,  wolcott,  CT  06716. 
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Paul  Kalkstein  Nl  PL 
Phillips  Academy 
Andover  MA  01810 


The  Flexi-Plane  Antenna 

this  "scrawny  ducky" 
will  boost  your  HT's  signal 


On  the  lower  Kennebec  River  near  Bath,  Maine,  the  XYL  of 
N1PL  talks  through  the  Streaked  Mountain  repeater 
1.281881  some  70  miles  away  from  the  floating  QTH. 
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Do  you  have  a  2-meter 
handie-talkie?  Where 
and  when  do  you  use  it?  If 
you're  like  me,  you  prob- 
ably find  yourself  with  unit 
in  hand  in  a  variety  of  cir- 
cumstances. You  may  be 
chatting  across  a  hamfest 
on  .52,  trying  to  make  a  dis- 
tant repeater  from  a  moun- 
tainous site  you  have  ardu- 
ously attained,  or  coord i 
nating  a  civil-defense  drill. 
What  do  you  use  for  an  an- 
tenna? 

The  Rubber  Duck 

For  general  toting  and 
flea-market  work,  the  flexi- 
ble rubber  ducky  makes  a 
fine  antenna,  It  is  shorter 
than  a  quarter  wave  and 
will  not  break  off  if  you 
should  accidentally  sit 
down  with  the  little  rig  in 
your  back  pocket.  But  with 
flexibility  comes  a  draw- 
back: The  wobbly  ducky 
just  doesn't  put  out  the 
juice.  A  friend  told  me  that 
the  rubber  ducky  was  down 
6  dB  —  but  he  didn't  say 
down  from  what. 

My  own   measurements. 


using  a  home-brew  field- 
strength  meter  calibrated  at 
146  MHz  (by  comparing 
readings  to  those  at  several 
power  levels  from  my  Sig- 
ma RF-200G  power  meter), 
suggest  that  the  signal  from 
the  rubber  ducky  is  down 
more  than  3  dB  compared 
to  the  signal  from  a  ground 
plane  Field-strength  mea- 
surements were  taken  at  20 
meters  (65,5  feet),  or  rough- 
ly 10  wavelengths, 

That  3  dB  difference  (or 
more  — measurements  were 
conservative)  means  losing 
half  of  your  transmitting 
signal  strength,  and  also 
half  of  the  strength  of  the 
signals  you  receive.  Not  so 
good.  Do  you  want  to  stick 
to  that  rubber  ducky? 

What  Alternative? 

Surely,  you  won't  want 
the  ducky  for  mountaintop- 
ping.  You  might  as  well  use 
a  small  beam  there,  since 
you're  already  going  to  the 
trouble  of  hauling  your 
body  up  However,  I  find 
that   much   of   my   handie- 


talkie  use  is  of  the  mid- 
range  variety.  I  am  often  20 
to  60  miles  from  a  repeater 
and,  depending  on  repeater 
coverage,  access  is  margin- 
al with  the  rubber  ducky. 

What  I  did  was  build  an 
antenna  which  combined 
the  advantage  of  the  rubber 
ducky  (flexibility)  with  the 
relative  gain  of  the  ground 
plane.  The  Flexi-Plane  is  ac- 
tually more  flexible  than 
the  duck  —and  a  good  sight 
cheaper! 

I  made  mine  for  the  cost 
of  a  connector  I  also  used 
some  copper  wire  that  I  had 
in  the  shack  (Don't  use  alu- 
minum, because  it's  brittle 
and  won't  solder.) 

How  To  Build  It 

Like  any  ground  plane, 
the  Ffexi-Plane  consists  of  a 
quarter-wave  radiator  and 
an  artificial  ground  plane  of 
quarter-wave  radials.  I 
made  the  radiator  of  #18 
copper  bus  wire  cut  to  a 


length  of  0.49  meters  (193 
inches).  For  the  radials,  I 
used  two  lengths  of  #22  sol- 
id copper  hookup  wire 
about  one  meter  (39  inches) 
long, 

I  put  the  end  of  the  cen- 
ter radiator  through  a  short 
piece  of  insulation  stripped 
from  a  bit  of  zip  cord.  Then 
I  pushed  the  wire  and  insu- 
lation down  into  the  center 
of  the  BNC  connector,  sol- 
dered  the  wire  to  the  small 
pointed  tip,  and,  to  hold 
things  in  place,  poured 
some  plastic  rubber  into  the 
top  of  the  connector. 

Next,  I  stripped  some  in- 
sulation from  the  center  of 
the  hookup  wire  radials, 
wrapped  each  wire  around 
the  connector,  and  sol- 
dered them  in  two  places. 
Thus  I  had  four  radials, 
each  about  0  49  meters 
long  Of  course,  a  connec- 
tor other  than  a  BNC  might 
require  a  slightly  different 
procedure. 


CCMTER  ffADFATO*    I  #  t«) 


fig.  t  The  Flexi-Plane  with  BNC  connector, 


Not  Pretty,  But  Beautiful! 

The  resulting  antenna 
isn't  handsome.  But  it  is 
highly  flexible.  You  can  roll 
it  into  a  ball  or  roll  it  around 
the  rig,  (When  you  unroll  it, 
the  elements  don't  have  to 
be  arrow-straight,  so  don't 
worry!)  In  three  years,  my 
Flexi-Plane  has  been  all 
over  the  country  and  has 


spent  many  hours  in  my 
boat  in  Maine  with  no  dete- 
rioration. 

Best  of  all,  it  combines 
what  all  hams  strive  for  in 
an  antenna,  the  ability  to 
produce  a  strong  signal, 
with  what  my  brother,  Koof 
W3KF,  finds  especially 
beautiful  in  a  home-brewed 
item  — cheapness!  ■ 


Gcrmaniewn 

Amateur  t 
Supply. 

■^  MEMPHIS,  TENNESSEE 


NO  MONK6V  BUSINCSS! 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

fN  TENNESSEE,  CALL  901-4524276 

MONO  A  Y-SA  TURDA  Y  8:30-5:30 

FOB  YOUR  SPECIAL. 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  381 12 


TOP  TRADES  GIVEN 

If  you  have  clean,  unmodified  with  manual,  Atlas, 
Collins,  Drake,  Icom,  Hammarlund,  Hallicrafter, 
Kenwood,  National,  Swan,  Tempo,  Ten-Tec, 
Yaesu,  and  also  will  trade  if  you  have  clean  military 
receivers,  R-220/URH,  R-388/URE,  R-389/URR, 
51J-4,  Racal,  Watk ins- Johnson,  late  model  Avionic 
and  test  equipment, 

TELL  US  WHAT  YOU  WANT 

We  offer  new  factory  boxed  equipment  by  Collins, 
Drake,  Icom,  Swan,  Tempo,  Ten-Tec,  plus  all  lines 
of  accessories  and  antennas. 

We  stand  behind  our  28  years  of  fair  trades  with  all 
our  amateur  customers  world-wide. 

Write  or  phone  Bill  Slep  704-524-7519  and  tell  us 
what  you  have  and  what  you  want. 


>*ix,r 


Electronic 
Distributors 


Slep  Electronics  Company 

P.  O.  BOX  lOO,  HWY  441,  DEPT.  73 
OTTO.  NORTH  CAROLINA  28763 


•flftatfe/  Service—so*  pago  130 
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Better  than  Cable  TV -Over  200  TV  and  radio 
services.  Why  waste  money7  Learn  ttie  wftole 
story  and  build  a  video  system  the  family  can 
enjoy  No  commercials.  FREE  movies,  sports 
and  Vegas  shows— worldwide,  crystal  clear 
reception  connects  to  any  TV  set.  Big  (8x11  in. 
book  loaded  with  details,  photos,  plans,  kits — 
TELLS  EVERYTHING1  Satisfaction  Guaranteed. 

Send  S7  95  TODAY!  Adtf  S2  00  for  Tsl  class  W  mail )  or  ca 
our  24  hour  COO.  rush  order  IfW  (305)  862 -506a. 

GLOBAL  ELECTRONICS, 

RO-  Box  219-H,  Maitland.  Florida  32751 


MICROCOMPUTER  CHIPS 


41 16  CHIPS: 

16K— 200  NANOSECONDS 

GUARANTEED  PRIME 

IN  STOCK  FOR 
IMMEDIATE  DELIVERY 

1  SET  OF  EIGHT,,.  $32,95 
10  SETS  OF  EIGHT*  .  .$29.95  EACH 

FOR  TRS-8Q,  APPLE,  MOST  OTHER 
MICROCOMPUTERS, 

call  or  write  Immediately 
NO  C.O.D.s 


^40S 


GENERAL  PERIPHERALS 

41  GRASSY  PLAINS  STREET 

BETHEL,  CT  0680! 

{203)743-5583 


YAESU  FT-207R  OWNERS 
AUTOMATIC  SCAN  MODULE 

15  minutes  to  in- 
stall, scan  restarts 
when  carrier  drops 
Off;  busy  switch 
controls  automatic 
scan  on  -off .  in- 
cludes module  and 
instructions. 

Model  AS  1.  $25,00 

HAMPACK  1:  Ham  electronics  pn> 
grams  in  BASIC  for  all  computers* 
Design:  coitST  filters,  pads,  L-rtet- 
works,  antennas  and  much  more. 
Calculate  wind  loads,  ohms,  reac- 
tance, impedance,  etc., $25 

CATV-1:  System  design  tor  H,P. 
41 -C:  C/N  T-beats,  dB  mV  -  V4  V  -  dB 

mV,  add  dBs  and  X  mods $25 

Send  check  or  money  order  only,      ^AQO 

ENGINEERING  CONSULTING 

P.O.  BOX 94355 
RICHMOND,  B,  C.  V6Y2A8.  CANADA 


&I 


Video  Monitor  %  IS 

Conrac  9"  video  monitor  with  case,  face  plate  and 
green  phosphor  coaled  CRT.  Unit  was  removed  from 
a  system  that  used  an  external  synch,  so  you'll  have  to 
add  an  internal  lynch  circuit.  Sold  AS  ISf  you  check 
N  out,  fepair  and  Save  BIG1  &  page  operation  manual 
is  included.  Guanirty  ri  limited. 

25  u»,  #imi3boi54 S38.88  ea. 

10  METER  RIG?  CB  BOARD 

Hygain  40  channel  CB  t>oard,  with  PLL  IC,  9W  amp 

'i«t  sink,  RF  &  modulator  mstori,  rati  more'    A 

tew  connexions  and  alter  at  irjni  mak«  a  W  meter  tig 

i.i.  rioter ibed  in  a  73  Mag  ^enush    W'th  typical  sche* 

mancn  i2oi„  #D1KS0007.     SB. 88  each! 

Terrp*:   Add  f*OIt*9«  «C  /VISA   /  AE  W*tCom«! 

"nana  oraffrm  wetcome  an  crtdii  card  ordert1  t^g^js* 
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FREE  GIANT  CATALOG  of 
ELECTRONIC  BARGAINS 

SPEAKER  KITS/eOMPUTER  MAT'L/KITS/GAD* 
TOOLS/POWER  SUPPLIES/SEMl'S/TRAWSFOHMEHS 
1  .DDO'i  of  Electronic  Parts:1     Use  Raider  Service  Card' 


BNF  Enterp 

119  Foster  Sf.    Peobody.  HA.  01960 


rises 


NOISE  A  ND  FLA  SHES 
CAN'T  STOP  THEFT!!! 


B\nAutoBa&QM\ 

l  SIT  paces  rov 


tO    16171 51I-SF74 


12995 

POST  PAID 

YOV  CALL  POLICI 

CAR  -  HOME  -  OFFICE 

CHECK  OR  MONEY  ORDER 

CAL.  RES.  ADD  6  PERCENT  TAX 

ADD  2.50  FOR  C.O.D. 

S  Kelectronics 

10672  WOODBURY  ROAD 
GARDEN  GROVE,  CA   92643 


TRS"80   Owners - 
SEND  AND  RECEIVE 

MORSE   CODE 

•SEND  UP  TO  40  WPM 
•COPY  OVER  100  WPM 
•STORE   MESSAGES 
•SIMPLE  CONNECTIONS 
TO   CASSETTE  PLUGS 

Program  on  cassette  with  instruc- 
tion booklet  only  $9,95+ S1  00 
shipping  Texans  add  SO  50  tax. 
Specify  4k,  16h  or   32k   LLEVEL-II  only! 

►"401 

ROGO  Computer  Products 

4752     DeBeers    Drive 
El  Paso,  Texas    79924 

'Trademark    of      TANDY  Corp. 


rr 


: 


10  Khz  -  50  Mhz  AM 

SIGNAL  GENERATOR 

AN/URM-Z5D  pc*t*te  gen- 
erator covers  range  in  8  bands 
-  1^     '  Output;  D  l  to  100K  u-V  into 

j*        *  .  50  ohms.  Modulation  0-50%. 

*  *      400  or  1000  Hz  i  MhzcaN- 

*%  *    *         orator  9  tubes,  fleqytes  115 

ffeiUtl        •  *•    VAC  50-1000  Hz    llttxHx 

reparable  w/outpul:  $125.  Checked  $195. 
ACCESSORIES  available  only  with  purchase  of  set: 
CX-1363  lest  lead  adapter  $6.  •  MX-14&7  imped- 
ance adapter  S6-  •  SM-35  antenna  simulator  $5. 
Cfi-223  5  1  attenuator  S5.  CN-Z24  10  1  S6- 
MANUAL,  partial  repro:  $10. 

SIGNAL  GENERATORS,  uiffMipirifmly  chocked: 

HP-tiffiA.  50  Khz  60  Mhz  AM.  0.1  uv-3  V  $795. 

HP-6Q8EH,  1f>480  Mhz  AM,  0  1  uv-1  V  rackmt  $995, 
MARCONI  TF1D6GB/1.  10-470  Mhz  AM-FM.  0.2 
uv-200  mv,  $595,  ■  B00NT0N  (HP)  ZQ2H.  54  216 
Mhz  AM-FM.  01  uv*200  mv  $495. 

HP-302A  WAVE  ANALYZER,  20  Hz  50  Khr  mam 
high  selectivity  and  sensitivity  with  frequency  resolution 
of  10  Hz.  Also  30uV-300  V-rms  meter  range,  75  do 
dynamic  range,  and  AFC.  Used,  reparable  $325. 

Prices  FOB  Lima  0.  •  VISA,  MASTERCARD  Accepted 
Allow  for  Shipping  •  Send  1m  New  FREE  CATALOG1 
Address  Oept   73     •     Phone   419/227-B573 


FAIR    RADIO    SALES 

1C16  E,  EUREKA  *  Box   1105  -  LIMA,  OHIO  *  45607 


E 


AMATEUR  RADIO 
PROFILES 


The  most  meaningful  equipment  review 
publication  to  hit  the  amateur  ranks  in 
years  No  commercial  advertisers,  thus  no 
obligation  to  the  manufacturers  We  teU  it 
like  1 1  is.  good  and  bad,  in  plain,  easy^to- 
urrdersiand  language  by  amateur  enthu- 
siasts who  have  used,  tested,  and  com- 
pared "is  the  TH 7  Mat  good?".  "What  $600 
transceiver  is  giving  the  $1000  units  a  run 
lor  the !r  money?' \  "Need  a  m -bander?", 
atudy  the  "Battle  ol  the  amps".  Gel  the  irue 
siory  before  you  buy  or  trade  Chech  the 
dream  system,  best  dollar  value,  good, 
belter,  best  systems  by  performance  ver- 
sus cost.  Know  what  to  expect  both  neg- 
atively and  positively,  from  that  gear  you're 
planning  to  buy.  before  you  buy! !  — thus  no 
surprises;  you  know  what  you're  buymg  be- 
cause you  read  A.R.P. 
$13.00  yearly  -multi  issues. 


f\.m  I    1  ■  I       m 


P.O.  Box  164 
Cat  aula,  Georgia  31 B04 


COAXIAL  CABLE  SALE 

POLYETHYLENE  DIELECTRIC 

RG213  noncontaminaimg9f-'      shueid  mil  spec    34i/h. 
R G 1 1 A U  75  ohms  9  nil  spec 


RG8U97  ■■(  shiefd  white  iackel 
RG62AU  9J  ohms 


LOW 

RGBUB0  '■•■  sfijeid 
RG56U80'  «  shield 
RG5BU95-  &nieid 
RGSftAU  stranded  center  d0 


shield 


27^1  L 
29  HL 
09  m 

16-ffl 
07'rtt 
10- /It 
11  fit 


RotorcaDle2  I8ga6-22ga  19  tn 

-shipping  S2  50  1st  tOO  tl .,  %2  00  each  add  I  100  M. 

CONNECTORS 

PL  259  push-on  adapter  sh^ii 

PL  259  a  SO  239 

Doubie  Mate  Connector 

i  1 1  patch  cord  w/RCA  type  plugs  each  end 

Reducer  UG  175  or  176 

UHFHM358I 

Eibow(M359) 

F59AfTV  lype^ 

—  shipping  10%  add  lL  $1  2S  mmimum 

FREI  CATALOG- ViSA.  MASTER  CHABGE-C  0  0  ADO  11  50 


lQi'S3.fi& 

10/55.89 

SI  79 

3.S1  00 

10/11  89 
$2  59 
St  79 

10iSl  99 


^412 


FLA   R€S  A00  4% 


NEMAL  ELECTRONICS 

5685  S  W   80th  ST  .  OEPT   4X   MIAMI  FLORIDA  33143 
TELEPH0NEI30S)  661-5534 
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*  Technical  Forums 

*  ARRL  and  FCC  Forums 

*  GIANT  3-Day  Flea  Market 

*  New  Products  and  Exhibits 

*  Grand  Banquet 

*  Women's  Activities 

*  Special  Group  Meetings 

*  Microprocessor  Forum 

*  YL  Forum 

+  Hundreds  of  Prizes 

*  Amateur  of  Year  Award 

*  Special  Achievement  Awards 


April  24,  25,  26, 1981 

Hara  Arena  and  Exhibition  Center  -  Dayton,  Ohio 

Meet  your  amateur  radio  friends  from  all  over  the  world  at  the  internationally  famous  Dayton 
HAAAVENTION. 

Seating  will  be  limited  for  Grand  Banquet  and  Entertainment  on  Saturday  evening  so  please 
make  reservations  early. 

If  you  have  registered  within  the  last  3  years  you  will  receive  a  brochure  in  late  February.  If  not 
write  Box  44,  Dayton,  OH  45401 . 

Nominations  are  requested  for  Radio  Amateur  of  the  Year  and  Special  Achievement  Awards. 
Nomination  forms  are  available  from  Awards  Chairman,  Box  44,  Dayton,  OH  45401. 

For  special  motel  rates  and  reservations  write  to  Hamvention  Housing,  1980  Winters  Tower, 
Dayton,  OH  45423-  NO  RESERVATIONS  WILL  BE  ACCEPTED  BY  TELEPHONE. 

All  other  inquiries  write  Box  44,  Dayton,  OH  45401  or  phone  (513)  296-1165  —  5-10  P.M.  EST. 


Rates  for  ALL  3  Days: 

Admission:  $6  in  advance,  $7  at  door. 
Banquet:  $12  in  advance,  $14  at  door. 
Flea  Market  Space;  51 2  in  advance,  $14  at  sate. 


DAYTON 


Make  checks  payable  to  Dayton  HAMVENTION,  Box  33,  Dayton,  OH  45405. 
Bring  your  family  and  enjoy  a  great  weekend  in  Dayton. 
Sponsored  by  the  Dayton  Amateur  Radio  Association,  Inc. 
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Donald  E  Biresch  WB3CDE 
Tabor  Road 
Omvtife  PA  18942 


CB  to  10.  .  .and  Beyond 

getting  excited  at  432 


Shortly  before  the  Janu- 
ary VHF  contest,  a  com- 
mercial 432-MHz  transvert- 
er  was  purchased  as  a  last 
minute  attempt  to  add  an- 
other potential  source  of 
points  to  the  station,  How- 
ever, the  station's  only  HF 
transceiver  was  already 
providing  the  necessary 
28-MHz  drive  for  a  pair  of 
6-  and  2-meter  transverters. 


LI 


/wv\ 


In  order  to  provide  for  inde- 
pendent operation  and 
monitoring  on  432,  another 
10-meter  transceiver  would 
be  required  (preferably  sol- 
id state  in  keeping  with  th*k 
rest  of  the  station). 

After  purchasing  one 
tower,  several  transverters, 
a  truck  load  of  aluminum 
for  antennas,  and  miscel- 
laneous   other    items,    to 


fig.  1.  SBE-12CB  clanfier  circuit.  LI  is  added  to  extend  range 
to  15  kHz.  R1  is  1^tk  Ohms  and  controls  linearity.  AH  other 
components  are  existing. 


5BE-  l2Cfl 
itQH  VESTED  J 

_AT 

ATTfNyATQfl 

PftEAMP 

28M*4i    DRIVE 


?8M"i    StGNAl 


THANSVEftTER 


bring  home  another  "radio" 
would  have  meant  instant 
divorce  court  and  possible 
damage  to  the  operator! 
Enter  — one  solid-state, 
23-channel,  SSB,  neglected 
CB  rig,  vintage  1973, 

The  unit  available  for 
conversion  was  the  SBE 
Sidebander  II  (model  SBE- 
12CB).  Conversion  is  simple 
and  inexpensive  and  re- 
quires only  a  VTVM  and 
wattmeter  [with  a  10-Watt 
slug)  as  test  equipment  The 
actual  conversion  con- 
sisted of: 

1  Replacement  of  four 
crystals  in  the  synthesizer 
2,  Addition  of  one  inductor 
in  the  clarifier  circuit  to 
provide  for  continuous  cov- 
erage. 

w 


FINAL    AMP 


PJtEAMP 


HELM 


Fig,  2.  CB  to  432, 


3.    Retuning    the    rig    for 
28-MHz  operation. 

TheSBE-12CB  uses  three 
oscillators  and  a  total  of 
eleven  crystals  to  synthe- 
size its  23  channelized  fre- 
quencies. A  fixed  7.8- 
MHz  oscillator  is  con- 
trolled by  a  single  7.8025 
crystal.  This  oscillator  re- 
mains unchanged.  The  oth- 
er two  oscillators,  7  MHz 
and  11  MH^  are  controlled 
by  four  and  six  crystals 
respectively.  The  channel 
selector  switch  selects  one 
(out  of  4)  crystals  from  the 
7-MHz  oscillators  and  one 
(out  of  6)  crystals  from  the 
11-MHz  oscillator 

For  LSB  and  AM  conver- 
sion, the  selected  outputs 
of  the  11  MHz  and  7-MH* 
oscillators    are   added    tc 
produce  a  signal  around  1* 
MHz   Adding  the  fixed  out 
put  of   the  7.8-MHz  oscil 
I  a  tor  produces  the  require* 
frequency.  For  USB  convei 
sion,    this    same    19-MH 
signal  is  added  to  the  sec 
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Channel 
1 
2 
3 
4 
S 
6 
7 

a 

9 

10 

11 

12 

13 

14 

15 

16 
17 

18 
19 
20 
21 
22 
23 


Center  Freq. 
Before  Conversion 

26.965 

,975 

.985 
27.005 
27.015 

.025 

.035 

055 

.065 

.075 

+085 

.105 

.115 

.125 

.135 

.155 

.165 

.175 

.185 

.205 

.215 

,225 

.255 


11  MH2  OSC. 

Xtal  Freq. 

(Unchanged) 

X6  =  1 1 .700 


X7  =  11,750 


X8=  11.600 


X9  =  1 1 ,850 


X10  =  11.900 


X11  =  11.950 


7-MHz  osc. 
Xtal  Freq.^ 
(Before  Conversion) 
X2  =  7,4625 
X3  =  7.4725 
X4  =  7.4825 
X5  =  7.5025 
X2 
X3 
X4 
X5 
X2 
X3 
X4 
X5 
X2 
X3 
X4 
X5 
X2 
X3 
X4 
X5 
X2 
X3 
X5 


Center  Freq. 

After  Conversion1 

10  Meters,  CW 

28,0050 

.0175 
.0300 
.0425 
,0550 
.0675 
.0800 
.0925 

050 

175 

300 

425 

550 

675 

800 

925 
,2050 
.2175 
.2300 
.2425 
.2550 
.2675 
.2925 


Center  Freq. 
After  Conversion- 
10  Meters,  Phone 

28.5050 
,5175 
.5300 

,5500 
,5675 
,5800 
.5925 
.6050 
,6175 
.6300 
.6425 
.6550 
.6675 
.6800 
.6925 
.7050 
.7175 
J300 
.7425 
.7550 
.7675 
.7925 


ond    harmonic    from    the 

fixed  7,8-MHz  oscillator  (15 

MHz)  to  produce  a  signal  in 

:he  34-MHz  area.  Subtract- 

ng  the  output  of  the  7.8- 

vlHz    oscillator    from    this 

um    yields    the    required 

JSB    frequency.    Table   1 

ummarizes  the  synthesiz 

r 

The  first  column  of  Table 

indicates  the  frequencies 

variable  from   this  rig  for 

B  operation.  All  that  is  re- 

uired    to   shift    these    fre- 

uencies  into  the  10-meter 

and  is  either  to  replace  the 

x  11 -MHz  crystals  or  the 

>ur  7-MHz  crystals.  Since 

>ur  is  cheaper  than  six,  the 

MHz    oscillator    was    at- 

cked.    The    new    crystal 

i lues   are  determined  by 

king  the  new  center  fre~ 

lency,  subtracting  the  ex- 

ing  center  frequency,  and 

ding    this    difference    to 

=   value   of   the  existing 

*1Hz  crystals 

Example  The  new  de- 
sd  channel  1  frequency  is 
005  MHz  and  the  old  f  re- 
ency  is  26.965;  the  def- 
ence is  1.040  MHz. 
The  current  7-MHz  crys- 

is  7  4625  MHz;  add  the 
ference  (1  0400),  and  the 
*v  crystal  required  is 
325  MHz  =  X2. 

ince  there  is  a  greater 


Notes: 

1.  7.8-MHz  osc.  xtal  freq, 
(CBand  10  meters) 
11  MHz  osc.  xtal  freq, 
(CB  and  10  meters) 


=  7.8025  MHz 

=  11.700  MHz 
11.750  MHz 
11.800  MHz 
11,860  MHz 
11+900MHz 
11.950  MHz 


CB 

2.  7-MHz  osc.  xtal  freq,  ~  7.4625  MHz 

7.4725  MHz 
7,4825  MHz 
7.5025  MHz 


X6 

X7 

X8 

X9 

X10 

X11 

10  meters.  CW 
8.5025 
8.5150 
8,5275 
8,5400 


10  meters,  phone 

9.0025 
9,0150 
9.0275 
9,0400 


Table  7.  SBE-12CB  synthesizer  mixing  scheme. 


=  X2 
=  X3 
=  X4 
=  X5 


jump  between  channels  3 
and  4  for  CB  operation,  the 
last  7-MHz  crystal  (X5)  is  .02 
MHz  greater  than  X4.  X4, 
X3,  and  X2  are  each  0.01 
MHz  apart.  In  order  to  pro- 
vide for  continuous  cover- 
age and  more  linear  cover- 
age, the  new  crystals  were 
placed  .0125  MHz  apart  in 
frequency.  This  reduces  the 
final  frequency  coverage 
only  slightly  (2.5  kHz)  and 
allows  for  continuous  tun- 
ing, which  was  deemed  a 
reasonable  sacrifice. 

Table  1  indicates  the  new 
crystals  required  for  opera- 
tion at  28  to  28.3  MHz,  and 
also  those  required  to  oper- 
ate in  the  phone  portion  of 
the  10-meter  band  (28  5- 
28.8  MHz),  The  actual 
coverage    in   each   case    is 


about  300  kHz. 

The  varactor  clarifier  of 
the  SBE-12CB  tunes  ±  700 
Hz  from  the  selected  center 
frequency.  In  order  to  pro- 
vide for  continuous  cover- 
age, a  spread  of  about  15 
kHz  is  required.  Fig,1  shows 
the  existing  clarifier  circuit 
in  the  unit  plus  the  addi- 
tional 12-uH  molded  choke 
(L1)  which  was  added  to  ex- 
tend the  range  to  the  re- 
quired 15  kHz.  Adding  the 
choke  caused  the  tuning 
range  of  the  clarifier  to  vary 
in  a  nonlinear  fashion,  and 
it  was  found  that  R1  could 
be  changed  to  rectify  this 
situation.  The  new  value  of 
R1  is  determined  best  by  ex- 
periment and  seems  to  fall 
in  the  range  of  1  to  4kt 
depending  upon  the  spread 


finally  selected. 

This  completes  the  con- 
version. Retuning  this  rig  is 
simpfe  if  you  have  the  SBE 
service  manual  or  Sams 
Photo  facts®  #CB-50  (de- 
scribed 1973). 

The  rest  of  the  setup  for 
432  is  simple  enough.  An  at- 
tenuator was  built  to  hold 
down  the  1 2-Watt  output  of 
the  CB  rig  on  sideband  to 
that  required  by  the  trans- 
verter  No  preamp  was 
deemed  necessary  for  the 
5BE-12CB,  but  a  432-MHz 
one  was  utilized  (see  Fig.  2). 

There  is  nothing  unique 
about  the  432-MHz  utiliza- 
tion of  this  rig,  but  the  con- 
version is  an  interesting 
project  which  can  yield  a 
low-cost,  10-meter  mobile 
rig  ■ 
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Howard  M.  Berlin  WSHB 
519  Dougfieid  Rd, 
Newark  DE  19713 


Three-Way  Power  Supply 

—  ideal  for  CMOS,  TTL,  op-amp  projects 


For  as  long  as  I  can  re- 
member I  have  wanted 
an  inexpensive,  self-con- 
tained positive  and  nega- 
tive variable-voltage  pow~ 
er  supply  for  experiment- 
ing with  transistors,  digital, 
and  linear  integrated  cir* 
cuits.  When  National  Semi- 
conductor introduced  their 
LM317  and  LM337  adjust- 
able regulators,  I  felt  that 
this  was  the  answer  to  my 
prayers.  The  LM317  and 
LM337  are  the  commercial- 
grade  versions  of  the 
LM117  and  LM137,  which 
are  positive  and  negative 
adjustable  3-terminat  volt- 
age   regulators    reSpeCtiVe- 


Oat  /OFF 

SWITCH 


if?  VAC 


ly,  capable  of  supplying  an 
excess  of  1.5  Amps  over  a 
1.2-  to  37-volt  output 
range.  These  two  devices 
are  easy  to  use,  requiring 
only  two  external  resistors 
to  set  the  output  voltage. 
They  both  also  feature  in- 
ternal current  limiting, 
thermal  shutdown,  and 
safe-area  compensation, 
making  them  virtually 
blow-out  proof  against 
overloads. 

This  article  describes  the 
construction  of  a  self- 
contained  variable  positive 
and  negative  regulated 
voltage  power  supply  with 
an  additional  5-voit  supply 


ut  out 

LW3IT 


m 


/h 


for  TTL  integrated  circuits, 
giving  the  final  specs 
shown  in  Table  1. 

The  Circuit 

As  shown  in  Fig  1,  the 
power  supply  uses  three  in- 
tegrated circuit  voltage 
regulators  LM309,  LM317, 
and  LM337.  The  necessary 
positive  and  negative  sup- 
ply voltages  are  derived 
from  the  grounded  center- 
tapped  252-volt  trans- 
former secondary  and  a 
full-wave  rectifier  bridge. 
After  rectification,  the 
positive  voltage  is  filtered 
by  Ci  while  the  negative 
voltage  is  filtered  by  C4. 


i — l^u  1   l — T 

ZQOQttf      1 » 1  i l 


C2 
tQ,F 


-•*l  2  TO  +ITV 


r°'F 


*   POSITIVE 

OUTPUT  ADJUST 
ftr 


lussT1 


*h 


I -=i     UM337  J * 

ic*  »  — Ta^J         Was  -i*2 

O 1 4\ 


cs 


-e  -  \  2  TO  -\?  v 


C6 


NEGATIVE 
OUTPUT    ADJUST 


-*  SAC   *• : 


fi 


m 


LM309 


;C7 
2000* f 


Jr 


OUT 


^■♦sv 


DIODES   Di-010    IM40Q2 


Fig.  1.  Trhvoltage  power  supply  schematic. 


For  the  positive  supply;  the 
output  voltage  is  set  by  the 
270  Q  resistor  R1  and  the 
5k  Q  potentiometer.  To  im- 
prove ripple  rejection,  a 
10-jiF  aluminum  electro- 
lytic capacitor  C2  is  added 
across  the  5k  Q  pot.  C3  is 
added  to  improve  the  reg- 
ulator's transient  response. 
Diode  D5  protects  the 
LM31 7  in  case  the  output  is 
shorted  to  ground.  In  a 
similar  manner,  the  nega 


IMJG9K 


OUTPUT 


INPUT 


l  M  31  7  K 


aCJuSTMOrr 


CAS- 
OUTPUT 


BOTTOM    Wm 


V.M3J7* 


ADJUST  WENT 


r0Ut 


CASE    IS 
INPUT 


BOTTOM    VtE* 


Fig.    2,    Pin    connection 
for    the    LM3Q9,    LM31 
and  LM337  voltage  reg 
lators  (TO-3  packages). 
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tive  supply  is  designed,  ex- 
cept that  the  polarities  of 
the  capacitors  and  diode 
are  reversed. 

The  5-volt  TTL  supply 
section  is  of  standard 
design,  as  described  in 
many  of  the  amateur  radio 
and  experimenter  maga- 
zines. 

Construction 

Considering  the  number 
of  components  and  the 
simplicity  of  the  circuit,  all 


connections  were  made 
with  point-to-point  wiring, 
keeping  all  leads  as  short 
as  possible.  Shown  in  Fig.  2 
are  the  pin  connections  for 
the  three  IC  regulators 
(TO-3  packages).  Both  the 
LM31 7  and  LM337  must  be 
insulated  from  the  chassis, 
This  is  done  by  using  in- 
sulating washers  along 
with  the  required  mica 
washer,  such  as  the  Radio 
Shack  kit  #276-1371.  All 
controls  and  output  jacks 


were  mounted  in  an  order- 
ly manner  on  the  front 
panel  of  an  8  x  5.5  x  3,75" 
metal  cabinet  (Radio 
Shack  #270-269  or  similar). 
As  an  additional  feature,  I 
included  a  parr  of  0-1 5  volt 
dc  edge-type  panel  meters 


Output  Voltage 
Output  Current 
Load  Regulation 
Ripple  Rejection 


Positive  Supply 

+  1.27  to  +17  V 
1  Amp 
0.1% 
80  dB 


that  I  had  on  hand.  How- 
ever, since  meters  of  this 
type  normally  cost  about 
$25  each,  a  lower-cost 
substitute  is  the  0-15  volt 
meter  made  by  Radio 
Shack,  #22-054,  which  sells 
for  approximately  $8.  ■ 

Negative  Supply   TTL  Supply 

-1.27  to  -17  V  +5  V 

1  Amp  1  Amp 

0.3%  50  mV 

77  dB  80  dB 


Table  1 


Victor  M tiler  WB1GVU 
726  Broad  Street 
Stratford  CT  06497 


Home-Brew  in  the  Real  World 


victim  tells  all 


Why  is  it  that  all  the  de- 
sign projects  in  the 
ham  magazines  have  titles 
like,  "Build  Your  Own  Sta- 
tion for  Under  a  Dollar  and 
a  Half!"  or,  "At  last!  A 
Linear  for  Ten  Bucks!"  It 
seems  as  though  every  time 
I  turn  around,  some  design- 
er has  cooked  up  a  home- 
brew project  for  me  which 
will:  a)  give  me  everything  I 
ever  wanted,  and  b)  won't 
cost  me  more  than  I  would 
spend  on  a  pound  of  solder. 

My  suspicion  is  that 
these  guys  do  their  pricing 
at  their  jobs.  I  have  a  pic- 
ture, of,  let's  say,  an  engi- 
neer for  some  big  electron- 
ics or  digital  company  on 
his  lunch  hour,  designing 
things  for  his  ham  shack 
at  home.  He  breadboards 
them  at  work,  grabs  capaci- 
tors and  chips  out  of  handy 
bins,  and  doodles  until  he's 
happy  with  his  final  prod- 
uct. 

The  next  thing  we  know, 


there's  an  article  in  73/CQf 
QST/HRH  entitled  "DX  the 
World  for  75  Cents!"  It  is 
not  my  thesis  that  these 
folks  are  evil  men  who  are 
trying  to  trick  me  into  bank- 
ruptcy, but  is  the  real  world 
really  full  of  people  with 
$5,000  junk  boxes?  I  wish  I 
had  a  dollar  for  every  arti- 
cle I've  seen  which  is  head- 
ed: "Here's  a  Weekend 
Junk-box  Project  That  Will 
Cive  You  Your  DXCC  in  Ten 
Minutes!" 

My  junk  box  consists  of 
some  solder  and  a  handful 
of  parts  that  I  couldn't  find 
places  for  in  my  last  Heath- 
kit,®  Worse  than  that, 
even,  is  that  if  the  local  Ra- 
dio Shack  doesn't  have  the 
part  that  is  called  for  in  the 
article,  I  have  to  mail  away 
to  Arizona  or  someplace 
that  takes  my  credit  card 
number  and  promises  to  bill 
me  for  postage. 

Take  the  last  home-brew 
project  that  I  built  from  a 


magazine.  It  was  a  fifty- 
dollar  frequency  counter- 
that  is,  on  the  page  it  was  a 
fifty-dollar  frequency 
counter.  But  when  the  au- 
thor called  for  one  100k  re- 
sistor, I  couldn't  convince 
Radio  Shack  to  sell  me  few- 
er than  five  at  a  clip.  The 
only  parts  that  I  had  on 
hand  were  the  jumper 
wires.  My  phone  calls 
alone,  to  Arizona  to  check 
on  the  errant  parts,  cost  me 
almost  fifty  bucks! 

Actually,  my  fifty-dollar 
frequency  counter  cost  me 

—  including  the  case  ($2,19) 
and  the  presstype  ($6.95) 
and  the  chips  and  all  the 
good  things  inside  the  box 

—  something  like  $80,00. 
However,    I    wouldn't 

have  it  any  other  way.  In 
truth,  I  am  now  the  posses- 
sor of  the  world's  best  fre- 
quency counter.  It  is  the 
best  because  I  built  it.  I 
read  the  schematic,  I  fig- 
ured out  the  mistakes  in  the 


drawings,  I  wired  it  up,  and  I 
saw  its  display  light  up.  I  en- 
joyed the  smell  of  the  rosin 
core  the  way  a  gigolo  en- 
joys Chanel  No.  5.  I  ex- 
perienced the  pride  of 
showing  off  a  homemade 
piece  of  equipment. 

And  I  now  have  a  lot  of 
leftover  resistors  and  ca- 
pacitors and  IC  sockets  be- 
cause I  was  forced  to  buy 
more  than  one  of  each  by 
the  packagers.  I  think  my 
junk  box  is  getting  bigger  as 
a  result,  Who  knows?  In  ten 
or  twenty  years  I'll  be  able 
to  build  a  RTTY  system 
from  the  parts  that  didn't  go 
into  all  my  previous  proj- 
ects! 

I  guess  if  my  XYL  knew  in 
advance  that  my  fifty-dol- 
lar counter  was  going  to 
cost  eighty  dollars,  she 
would  have  pulled  my  cred- 
it cards. 

It  all  works  out  for  the 
best!  ■ 
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John  Gilbert  VE3CXL 
714  Highland  A  ve> 
Ottawa,  Ontario 
Canada  K2A  2K7 


DXing  the  Past 

a  visit  to  Signal  Hill 


For  several  years,  my 
wife  and  1  have  been 
engaged  in  genealogical  re 
search  into  the  origins  of 
my  wife's  grandparents 
who  moved  from  New- 
foundland to  Toronto 
around  1890,  Our  research 
could  proceed  no  further 
without  an  actual  visit  to 
Trinity  and  St,  John's,  New- 
foundland The  trip  was  of 
great  interest  to  me  from 
an  amateur  radio  point  of 
view.  I  had  wanted  to  op- 
erate mobile  from  Signal 
Hill  in  St.  John's  since  1976, 
when  I  had  walked  up  to 
the  top  of  the  hilf  to  visit 
the  Cabot  Tower,  Early  in 
1978,  we  had  been  in  con- 
tact, on  twenty  meters, 
with  both  Newt  VOICW 
and  Dick  VOIEI  about  our 
interests  and  found  that 
they  had  some  knowledge 
of  the  families  and  places 
which  were  of  interest  to 
us.  Gradually,  the  itinerary 
of  a  vacation  pieced  itself 
together,  combining  visits 
to  Newt,  Dick,  Signal  Hill, 
four  or  five  small  New- 
foundland towns,  and  a 
few  military  museums.  The 
last  was  to  allow  my  son  to 
pursue  his  interest  in 
military  uniforms. 

In  August,  1978,  with  the 
Kenwood  TS-520  installed 
in  the  family  wagon,  opera- 
tional on  10  and  1 5  meters, 


we  drove  via  W1-,  W2-,  and 
VE1-land  to  North  Sydney, 
Nova  Scotia,  and  thence  by 

ferry  to  Newfoundland. 
Band  conditions  were  not 
particularly  good,  and  we 
netted  only  4  or  5  solid 
contacts  per  day  until  we 
were  close  to  St.  John's. 
Then  a  5/9  QSO  with 
G3MGW  showed  what  ten 
can  be  like  when  it  puts  its 
mind  to  it,  and  later  in  the 
day  we  were  working  back 
home  to  Ottawa  in  a  QSO 
with  VE3KHT,  Fifteen 
opened  up  as  we  drove  into 
St.  John's,  with  several  con- 
tacts into  C-land  and  one 
into  OK-land.  Then,  having 
settled  into  our  apartment 
hotel,  we  were  off  to  Signal 
Hill 

As  radio  history  buffs 
will  know,  it  was  here,  in 
1901,  that  Guglielmo  Mar- 
coni carried  out  an  experi- 
ment to  demonstrate  that 
signals  could  be  trans- 
mitted by  electromagnetic 
waves.  On  December  12th 
of  that  year,  Marconi  re- 
ceived three  faint  dots, 
transmitted  from  Poldhu  in 
Cornwall,  England:  a  dis- 
tance of  1700  miles,  and 
the  first  transatlantic  DX. 

Signal  Hill  is  now  a  Na- 
tional Historic  Park,  and 
Cabot  Tower,  constructed 
in  1898  in  commemoration 


of  John  Cabot's  landing  in 
Newfoundland  400  years 
before,  is  an  old  visual 
signal  station.  It  now 
houses  many  exhibits,  in- 
cluding details  of  the  Mar- 
coni experiment.  The  park- 
ing lot  next  to  the  tower  is 
an  excellent  mobile  site  — 
with  a  360  degree  clear 
view.  The  only  drawback  is 
its  attraction  for  other 
hams  and  CB  enthusiasts 
with  resulting  cross-modu- 
lation problems.  Condi- 
tions were  spotty  to  say  the 
least,  and  although  we 
made  a  number  of  con- 
tacts, DX  and  North  Amer- 
ica, in  several  trips  to  the 
Hill,  there  were  only  two 
real  openings. 

The  first  opening 
occurred  late  one  evening. 
We  had  gone  to  the  Hill  at 
2130  to  take  in  the  incredi- 
ble view  of  the  city  of  St 
John's  at  night.  We  had 
been  greeted  with  the  typ- 
ical hiss  of  a  dead  ten- 
meter  band,  and  fifteen 
was  just  folding  for  the 
day  lust  as  we  were  about 
to  leave,  I  gave  one  last 
sweep  of  the  dial  and,  as 
usual  at  home,  swept  past 
the  Ottawa  ten-meter  bea- 
con, VE3TEN  But  just  a 
minute.  .  .  what  was 
VE3TEN  doing  with  an  S9 
signal  in  VOI-land,  hun- 
dreds of  miles  away?  As  al- 


ways, ten  had  produced 
the  unexpected  — an  open* 
ing  to  the  west.  A  CQ  net- 
ted a  small  pileup  of  Wis, 
W2s,  and,  finally,  VE3KIE/3 
and  VE3TP  from  back 
home  in  Ottawa 

The  second  big  opening, 

appropriately  enough,  was 
on  our  last  day  in  St. 
John's.  The  family  stayed 
in  the  apartment  watching 
TV  while  i  took  one  last 
trip  to  the  Hill.  Once  again, 
at  2130  the  fifteen-meter 
band  was  folding  and  ten 
sounded  about  as  lively  as 
a  radio  club  meeting  when 
the  club  president  asks  for 
volunteers.  No  sign  of 
VE3TEN  this  time,  but  tun- 
ing over  the  CW  portion  of 
the  ten-meter  band,  I  came 
across  a  signal  — perfect 
Morse  at  30  words  per 
minute,  It  turned  out  to  be 
W1AW.  Quickly  swinging 
over  to  the  phone  band,  I 
was  just  in  time  to  hear 
WB1DMP  signing  off  after 
a  local  QSO  A  quick  call 
to  him,  and  he  asked  me  to 
join  him  on  the  10-10 
Minute  Man  Chapter  Net 
which  was  just  starting.  As 
a  result,  I  worked  those 
who  checked  into  the  net 
plus  a  few  more  Wis 
before  the  band  faded  as 
quickly  as  it  had  opened. 

Our  mission  accom- 
plished, the  rest  of  the  trip 
was  devoted  to  genealogy, 
plus  most  enjoyable  visits 
to  VOICW  (being  visited 
by  his  son,  HS1ALT)  and 
VOIEI.  We  had  a  couple  of 
days  of  excellent  mobile 
cond  itions  on  the  way  back 
home,  and  I  was  able  to 
complete  a  long-standing 
personal  goal  — I  now  have 
operated  from  all  Cana- 
dian call  areas. 

Arriving  home,  we  were 
greeted  by  a  QSL  from 
WA1YRB,  my  last  QSO 
from  Signal  Hill,  saying 
what  a  thrill  it  had  been  for 
him  to  work  a  station  op- 
erating from  the  site  of  the 
original  Marconi  experi- 
ment It  was  a  thrill  for  us 
too  — a  real  DXpedition  to 
the  past.  ■ 
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are  only  a  few  hundred  cycles 
away  from  the  DX,  what  then? 

Have  no  fear,  the  Varifilter  will 
come  to  the  rescue— but  first 
you  will  have  to  hook  It  up.  Just 
open  the  box  that  Kantronlcs 
has  shipped  it  in,  dump  out  a 
few  thousand  soft  plastic  pack- 
ing "worms/'  retrieve  the  war- 
ranty card  and  instruction 
booklet,  and  somewhere  down 
under  all  that  Is  the  Varrf ilter.  It 
is  packaged  in  a  two-tone  beige 
and  brown  cabinet  measuring 
about  6  inches  square  and  only 
2Vi  Inches  high. 

An  ac  line  cord  is  neatly  coiled 
up  and  waiting  for  you  to  plug  it 
into  a  source  of  1 15-volt  alter- 
nating current,  lft  by  any 
chance,  you  don't  have  (or  prefer 
not  to  use)  ac,  Kantronics  has 
made  provisions  for  12- volt  dc 
input  on  the  back  panel  by 
means  of  a  2,5-mm  diameter 
"phone"  plug.  When  you  lift  the 
Varifilter  out  of  its  nest,  you  im- 
mediately notice  how  light  It  is, 
and  how  good  it  will  look  on  the 
operating  desk  or  maybe  even 
on  the  receiver  itself,  as  in  my 
shack,  Now,  let's  see,  where's 
that  instruction  book?  Oh,  here 
It  Is.  It  suggests  that  you  con- 
nect the  receiver's  speaker  out- 
put to  an  RCA-type  phono  jack 
on  the  rear  panel  and  plug  your 
external  speaker  into  a  3.5-mm 
jack,  also  on  the  rear  panel. 

The  book  tells  you  that  the  in- 
put voltage  protection  circuitry 
in  the  Varifilter  will  protect  its  in* 
nards  from  damage  due  to  mo- 
mentary voltage  spikes  and  ex- 
cessive and  negative  voltages. 
It's  comforting  to  know  that  it 
wonTt  go  BZZZZTTT  and  curl  up 
its  toes  when  you  hook  It  up.  If 
you  prefer  to  use  headphones 
Instead  of  an  external  speaker, 
just  plug  them  into  the  head- 
phone jack  (standard  Y4-inch 
style)  also  located  on  the  back 
panel. 

Now  it's  time  to  look  at  the 

front  of  the  unit  and  see  what 
knobs  and  switches  there  are  to 
be  learned  (and  cussed  at  when 
you  select  the  wrong  one). 
What's  this?  Simplicity  itself — 
only  three  round  knobs,  two  rec- 
tangular push-buttons,  and  a 
couple  of  LEDs.  The  left-most 


knob  says  Volume,  the  middle 
one,  Bandwidth,  and  the  right* 
most  knob,  Frequency.  The  left- 
hand  switch  Is  power  off  (out)/ 
power  on  (in). 

Ahhh  . . .  let's  push  that 
Power  switch— the  little  left* 
hand  LED  rewards  us  with  a 
ruby  glow.  So  far,  so  good.  We 
rotate  the  volume  control  to  the 
right  and  immediately  hear 
some  CW  signals  coming 
through  the  Varifilter.  Hrnmm.  + . 
wonder  how  they  sound  in  the 
"straight  through"  mode?  So, 
we  push  the  on*off  switch  to  off, 
and  hear  signals  typical  of  our 
receiver:  lots  of  signals. 

Hoping  that  the  Varifilter 
does,  in  fact,  filter,  I  push  it  to  on 
once  more.  By  tweaking  theatre- 
quency  knob  a  bit,  the  right- 
hand  LED  begins  to  blink  in  time 
with  an  incoming  signal  cen- 
tered in  the  passband.  Just 
about  right,  maybe  900  Hz,  or  a 
bit  less;  comfortable  copy.  Now, 
I  reach  over  to  the  Bandwidth 
knob  and  rotate  it  ever  so  slight- 
ly .  The  received  signal  immedi- 
ately and  drastically  "sharpens" 
in  the  speaker.  By  golly,  this  lit- 
tle critter  does  work! 

for  the  next  hour  or  so  I  play 
around  with  the  Frequency  and 
Bandwidth  controls,  narrowing 
and  widening  the  "window" 
through  which  we  listen  to  the 
incoming  signals.  I  find  that  the 
Frequency  control  is  very  criti- 
cal when  using  the  filter  in  its 
narrow  bandwidth  position,  and 
care  must  be  exercised  to  keep 
that  little  LED  blinking  in  rhythm 
with  the  CW. 

By  carefully  adjusting  re- 
ceiver tuning  and  the  Varifilter, 
it's  possible  to  achieve  a  re- 
markably comfortable  and  solid- 
copy  signal  through  all  kinds  of 
QRM.  Just  to  satisfy  an  urge  to 
see  what  the  receiver  will  do  by 
itself,  I  switch  the  Varifilter  off, 
and  promptly  lose  the  station  I 
was  getting  Q5.  Whoops.,. 
back  "on"  again,  and  there  it  is, 
still  solid. 

Time  to  see  what  the  Peak 
mode  switch  does,  so  I  pop  it  out 
and  am  rewarded  with  a  very 
much  enhanced  signal  strength 
—much  louder  than  my  receiver 
brings  It  to  me  under  the  same 
conditions.  I  do  notice  that  the 
adjacent   "hash"   is   also   en- 


hanced, but  with  a  slight  read- 
justment of  the  Bandwidth,  the 
hash  is  gone.  Wow!  this  is  really 
making  copy  easy!  And  so  it 
goes,  day  after  day  under  poor 
band  conditions,  evening  QRM, 
static,  etc.,  etc.,  and  I'm  begin- 
ning to  find  out  just  how  helpful 
this  little  Varifilter  can  be.  After 
a  while,  I  am  scarcely  aware  it  is 
in  the  circuit.  Tuning  across  the 
band,  I  can  dig  out  signals  that  I 
didn't  know  were  copyable,  sig- 
nals that  wouldn't  have  been 
readable  without  the  Varifilter 

Ordinarily,  I'm  not  a  sideband 
operator  and  don't  often  use  my 
rig  in  that  mode.  But,  what  the 
heck,  the  Varifilter  is  supposed 
to  do  its  thing  with  SSB,  too  (and 
for  that  matter,  ASCII,  RTTY, 
etc).  Once  again,  I  put  the  little 
box  through  its  paces  and  found 
it  equally  adept  at  removing  the 
typical  sideband  crud  that  ob- 
scures the  wanted  signals.  Not 
surprisingly,  the  Varifilter  works 
with  little  fuss,  muss,  and 
bother.  It  just  sits  there  and 
blinks  contentedly  while  churn* 
ing  out  solid  copy. 

For  those  who  are  interested 
in  such  things,  the  technical 
facts  are  straightforward.  The 
bandwidth  is  continuously  vari- 
able from  about  30  Hz  to  over 
1000  Hz  and,  once  set,  remains 
constant  regardless  of  frequen- 
cy. The  frequency  is  variable 
from  less  than  150  Hz  to  over 
1000  Hz,  thus  accommodating 
almost  any  audio  preference. 
Capable  of  2  Watts  audio  output 
power,  the  Varifilter  can  drive 
the  shack  speaker  or  head- 
phones to  unbearable  levels. 
Because  of  the  variable  nature 
of  the  filter,  one  can  tune  it  on, 
above,  or  below  the  desired 
signal  and  vary  the  width  of  the 
audio  bandpass  to  suit  nearly 
any  taste. 

Modular  design  has  been  in- 
corporated for  serviceability 
and,  should  service  ever  be  re- 
quired, components  can  be 
removed  and  shipped  to  Kan- 
tronics for  repair  or  replace- 
ment. Incidentally,  if  you  wish  to 
use  the  Varifilter  on  do,  you 
don't  have  to  disconnect  the  ac 
line  cord.  If  your  shack  is  provid- 
ed with  230  volts  ac,  don't 
despair.  A  tiny  switch  inside  the 
Varifilter,  reachable  by  screw- 
driver without  removing  the 
cover,  allows  you  to  set  it  for 
that  voltage. 

The  instruction  book  is  large, 
easy  to  read,  clearly  illustrated, 
and  a  joy  to  behold  because  it 
contains  a  nice  schematic  dia- 


gram and  a  parts  list  which 
shows  the  value  and  number  of 
every  part  used.  If  you  wish  to 
service  your  Varifilter  (after  war- 
ranty is  over),  you  shouldn't 
have  any  trouble,  because  Kan- 
tronics1 instruction  manual  is 
about  all  you  could  wish  for 

All  in  all,  the  Kantronics 
Varifilter  is  a  most  satisfacory 
device  for  the  average  ham  and 
for  the  contester  and  DXer  as 
well,  making  difficult  copy  quite 
easy  and  turning  nearly  impos- 
sible copy  into  Q5  reception.  At 
only  $139.05,  the  Varifilter  is 
economically  feasible  and  will 
make  a  worthwhile  addition  to 
any  shack,  I  didn't  try  it  on  RTTY 
(or  ASCII  for  that  matter),  but 
have  no  reason  to  suppose  that 
it  wouldn't  PERFORM  equally 
well  on  those  modes.  Try  it,  I 
think  you'll  like  it!  For  further  in- 
formation, contact  Kantronics, 
1202  E  23rd  Street,  Lawrence 
KS  66044;  (913)-842*7745. 

Jim  Gray  W1XU 
73  Staff 

MFJ  SHORTWAVE  CONVERTER 

Like  many  other  hams,  I  have 
always  enjoyed  listening  to  the 
shortwave  broadcast  bands. 
The  SBC,  Voice  of  America, 
Deutsche  Welle,  Radio  Moscow 
(in  very  small  doses!),  and 
countless  others  provide  com- 
mercial-free programming  of  a 
very  high  quality.  A  lot  of  hams 
would  like  to  spend  more  time 
listening,  but  they  just  can't 
seem  to  find  the  time.  When  it 
comes  down  to  a  choice  be- 
tween operating  the  ham  station 
and  listening  to  shortwave 
broadcasts,  the  ham  station 
always  wins! 

A  few  years  ago,  I  briefly  con- 
sidered getting  a  radio  with 
shortwave  capabilities  for  my 
car.  What  could  be  better  than 
to  catch  up  on  a  some  short* 
wave  listening  while  driving  to 
work?  I  quickly  dismissed  the 
idea  when  I  found  out  how  much 
such  a  car  radio  costs.  Only  a 
few  very  expensive  European 
models  offer  shortwave  cover- 
age, and  I  wasn't  about  to  buy  a 
radio  that  was  worth  more  than 
the  rest  of  the  car! 

Recently,  MFJ  began  adver- 
tising two  shortwave  converters 
for  the  car.  The  MFJ  304  covers 
19,  25,  31,  and  49  meters  in  four 
bands,  and  the  MFJ-308  covers 
all  the  above  and  adds  13,16,41, 
and  60  meters.  This  seemed  too 
good  to  be  true.  I  imagined  that 
the  sensitivity  would  be  low  and 
the  selectivity  would  be  poor, 
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but  at  $79.95  for  the  erght-band 
model,  the  little  box  was  sorely 
tempting,  and  I  banged  off  an 

order  to  MFJ  Enterprises. 

When  the  package  came  a 
couple  of  weeks  later,  I  dropped 
everything,  grabbed  my  toolbox 
and  ran  out  to  the  car.  Groping 
around  under  the  dashboard  in 
the  middle  of  a  New  Hampshire 
winter  isn't  exactly  a  laugh  a 
minute  but,  fortunately,  installa- 
tion only  took  about  15  minutes, 

I  unplugged  the  car's  antenna 
lead  from  the  radio,  plugged  ft 
into  the  converter,  and  plugged 
the  output  of  the  converter  into 
the  antenna  jack  on  the  radio. 
The  converter  operates  on  12  V 
dc,  which  is  easy  to  get  in  my 
car:  I  just  tap  into  the  filtered 
line  I  have  for  two*meter  equip- 
ment That's  all  there  is  to  it! 

I  am  a  compulsive  manual 
reader,  so  I  checked  the  manual 
before  I  went  any  further.  I 
needn't  have  bothered;  opera* 
tion  couldn't  be  simpler.  The 
converter  is  normally  in  the  off 
state.  When  you  push  in  one  of 
the  band  switches  on  the  front 
panel,  the  converter  is  activated. 
Tuning  is  then  accomplished 
normally  with  the  tuning  knob 
on  your  car's  am  radio.  When 
you  want  to  listen  to  stations  on 
the  local  broadcast  band,  you 
merely  push  the  off  switch  and 
the  converter  is  switched  out  of 
the  circuit  completely. 

With  no  further  ceremony,  I 
punched  the  bandswitch  for  a 
band  known  for  its  daytime  ac- 
tivity, and  started  tuning 
around.  I  was  absolutely  as- 
tounded, The  thing  was  amaz* 
ing!  Any  fears  I  had  about  sensi- 
tivity were  banished.  As  I  tuned 
up  and  down  the  band  I  heard 
exceptionally  strong  signals 
everywhere,  and  the  selectivity 
was  excellent,  I  was  so  excited 
that  I  didn't  know  what  to  do 
with  myself,  and  several  other 
73  staffers  who  came  out  to  see 
what  the  commotion  was  all 
about  were  equally  impressed. 
In  the  next  twenty-four  hours  I 
found  all  sorts  of  excuses  to  go 
for  a  drive,  and  each  time  I  was 
rewarded  with  the  reception  of 
several  interesting  programs 
from  every  corner  of  the  globe. 
MFJ  has  a  winner. 

Problems?  Yes,  I  had  a  couple 
of  minor  problems.  The  mount- 
ing brackets  included  with  the 
converter  are  a  bit  on  the  small 
side  and  I'd  rather  see  MFJ  fur- 
nish the  more  typical  U-shaped 
bracket.  Admittedly,  such  a 
bracket  would  add  to  the  cost  of 


MFJ's  shortwave  converter. 


the  unit,  and  since  you  aren't 
likely  to  be  moving  the  converter 
around  very  often,  the  slight  in- 
convenience of  the  present  sys- 
tem is  acceptable. 

The  only  other  problem 
doesn't  have  anything  to  do  with 
the  converter  itself,  but  can  in- 
volve your  car  instead.  If  your 
car's  ignition  system  isn't  up  to 
snuff,  it  can  produce  a  tremen- 
dous amount  of  amplitude-mod- 
ulated hash.  If  your  present 
radio  can  hold  its  own  against 
this  ruckus,  the  converter  wit!  do 
fine,  too,  as  long  as  you  don't  try 
to  listen  to  extremely  weak  sta- 
tions, which  tend  to  get  lost  In 
ignition  noise.  If  your  car's  igni- 
tion noise  is  well  under  control 
and  your  am  radio  has  good  sen- 
sitivity, you'l!  be  able  to  DX  to 
your  heart's  content, 

Serious  problems  are  con- 
spicuous in  their  total  absence. 
This  unit  performs  so  wet!  that  I 
am  surprised  that  there  aren't 
more  such  converters  on  the 
market.  The  entertainment  and 
educational  value  of  this  little 
box  from  MFJ  is  fantastic,  if  you 
have  any  interest  in  shortwave 
listening,  MFJ  has  an  incredible 
value  for  you! 

The  MFJ  World  Explorer  II  is 
available  from  MFJ  Enterprises, 
ino.t  PO  Box  494,  Mississippi 
State  MS  39762.  Reader  Service 
number  484. 

Paul  Grupp  KA1LR 
73  Staff 

BENJAMIN  MICHAEL 

INDUSTRIES 

24-HOUR  CLOCK 

What  can  one  say  about  a 
clock,  you  ask?  Plenty,  if  it's  this 
quartz-crystal  controlled  twen- 
ty-four-hour clock  from  BMI. 

How  many  times  have  you 
agonized  over  the  conversion  of 


local  time  to  UTC?  Well,  maybe 
you're  smarter  than  I  am,  but  I 
always  have  a  problem  going 
from  Eastern  Standard  or 
Eastern  Daylight  to  UTC.  I'll  ad- 
mit It  is  a  bit  simpler  before 
noon,  but  in  the  afternoon,  Ugh? 
Enter  Benjamin  Michael  In- 
dustries with  their  little  liquid- 
crystal-display  clock.  It  sits 
quietly  on  the  tabfe  top,  receiver, 
shelf,  transmitter,  windowsill,  or 
wherever  your  imagination 
might  suggest.  BMI  provides 
small  mounting  lugs  on  each 
side  of  the  plastic  case  so  that 
the  clock  can  be  mounted  in  a 
panel.  It  can  be  attached  to  any 
number  of  other  things  by 
means  of  those  lugs— it's  versa- 
tile, too! 

A  front-panel  toggle  switch 
and  two  push-buttons  allow  you 
to  set  the  time  as  follows:  flip 
the  toggle  to  Set  and  cycle  the 
hours  and  minutes  with  the 
Hours  and  Minutes  push-but- 
tons until  the  proper  numbers 
come  up  in  the  window.  As  soon 
as  WWV  or  CHU  give  their  time- 
set  tones,  just  flip  the  toggle 
back  to  the  left  and  you're  on 
time.  Seconds  are  ticked  off 
unobtrusively  yet  visibly  by  the 
blinking  of  the  colon  that 
separates  hours  and  minutes.  It 
is  pleasant  to  finish  a  OSO  and 
just  look  at  the  time  expressed 
in  hours  amd  minutes  UTC — 
makes  a  log-keeping  a  snap! 

The  liquid-crystal  display  is 
set  within  a  surrounding  bezel 
which  is  mounted  on  an  aio~ 
dined  or  anodized  (black) 
aluminum  front  panel.  The 
1.5-volt  pen  cell  mounts  in  a  clip 
on  the  bottom  of  the  case.  In- 
side  is  a  glass-epoxy  printed- 
circuit  board  which  appears  to 
be  gold*piated  for  corrosion  re- 
sistance. The  back  of  the  case 


incorporating  the  mounting 
"ears,f  is  easily  removed  by  two 
small  screws  set  into  the  sides 
of  the  case,  near  the  rear  edges. 

There  is  a  slot  at  the  bottom 
rear  of  the  assembled  unit 
which  appears  to  be  wide  and 
long  enough  {%*'  W  x  2"  long) 
to  accommodate  something  like 
a  ruler  or  yardstick.  There  is  a 
tiny  hole  for  a  screw  in  the 
center  of  the  back,  suggesting 
that  this  little  clock  could  be 
mounted  at  one  end  of  a  long, 
thin  stick,  like  a  yardstick.  I'm 
not  sure  why  anyone  would 
want  to  do  that,  but  it  does  seem 
possible,  if  you  want  to.  Maybe 
it's  for  a  pendulum;  do  you  sup- 
pose . . .  ? 

I  have  watched  the  little  clock 
perform  like  a  champ  for  two 
whole  weeks,  and  know  what?  It 
hasn't  lost  or  gained  a  milli- 
bleem,  measured  against  WWV, 
in  all  that  time. 

For  $24.95.  how  can  you  hate 
it?  You  can't!  Get  one.  because 
you  need  it  to  keep  from  going 
bananas  trying  to  figure  out 
UTC.  More  information  can  be 
obtained  by  contacting  Ben- 
jamin Michael  Industries,  PO 
Box  173,  Prospect  Heights  iL 
60070.  Reader  Service  number 
482. 

Jim  Gray  W1XU 
73  Staff 

MASTER  HANDBOOK 

OF  ELECTRONIC 
TABLES  &  FORMULAS 

by  Martin  Clifford 

In  the  introduction  to  this 
book,  the  author  notes  that 
there  are  a  number  of  ways  to 
solve  problems  in  electronics. 
The  first  is  to  use  formulas  and 
to  plug  in  or  substitute  nu- 
merical values.  As  the  author 
states,  "This  technique  calls  tor 
some  arithmetic  dexterity  and. 
quite  often,  a  good  working 
knowledge  of  algebraic  and 
trigonometric  functions,  and 
sometimes  a  bit  of  calculus. 
Aside  from  the  work  involved, 
the  use  of  a  formula  has  the 
disadvantage  in  that  it  supplies 
a  single  solution." 

The  second  method  of  solving 
problems  in  electronics  involves 
the  use  of  nomographs  which 
also  can  give  a  number  of  alter- 
native solutions. 

A  third  method  is  provided  in 
this  book  by  presenting  elec- 
tronics data  in  tabular  form  with 
minimal  use  of  arithmetic.  The 
answers  to  electronics  prob- 
lems are  given  immediately  in 
the  tables  if  the  elements  of  the 
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problems  are  known. 

The  tables  are  based  on  stan- 
dard formulas  used  in  electron- 
ics and  provide  answers  of  a 
much  higher  order  of  accuracy 
than  is  commonly  needed  for 
the  solution  of  electronics  prob- 
lems, The  tables  also  provide  a 
number  of  alternate  solutions 
much  as  do  nomographs,  allow- 
ing the  user  a  choice  of  practical 
component  values  that  may  be 
required  in  circuits. 

Of  interest  to  the  amateur  are 
tables  giving  solutions  for  rests* 
tance  and  conductance  involv- 
ing such  things  as  equivalent 
resistance  of  two  resistors  in 
parallel,  resistance  vs.  conduc- 
tance, resistivities  of  conduc- 
tors, and  design  values  for  three 


types  of  attenuator  networks, 
T-pad,  H-pad,  and  n-pad.  There 
are  tables  on  voltage  and  cur* 
rent,  capacitance,  inductance, 
impedance,  permeability,  power 
decibels,  and  sensitivity. 

If,  for  example*  you  require  a 
simple  attenuator  pad  to  supply 
an  insertion  loss  of  40  dB,  you 
can  go  to  the  table  on  Design 
Values  for  Attenuator  Networks 
and,  for  a  T-padt  locate  40  dB  in 
the  left-hand  column  of  the 
table.  Then,  to  the  right  of  this 
value,  read  the  values  for  R1  and 
R2,  where  R1  represents  two 
resistors  each  having  a  value  of 
588.1  Ohms.  R2  is  shown  as  hav- 
ing a  value  of  12  Ohms.  The 
same  method  can  be  used  to 
locate  desired  resistance  values 
for  the  H-pads  and  rr-pads. 


There  is  a  chapter  on  anten- 
nas which  I  found  of  little  use  for 
the  amateur  The  standard  pub- 
lications for  amateurs  are  much 
better  sources  of  antenna  infor- 
mation and  it  is  my  feeling  that 
some  other  aspect  of  electron- 
ics could  have  been  substituted 
for  this  short  chapter  on  anten- 
nas. 

For  the  amateur  interested  in 
computers,  there  Is  a  chapter  on 
digital  logic  and  number  conver- 
sion tables  and  a  chapter  on 
symbols,  codes,  and  alphabets 
which  includes  the  American 
Standard  Code  for  Information 
Interchange  (ASCII). 

For  the  constructor,  there  are 
chapters  on  transistors  cover- 
ing alpha  vs.  beta  and  methods 


of  testing  transistors,  wire,  color 
codes,  time  constants,  and  both 
RC  and  RL  constants. 

As  the  author  indicates  in  his 
introduction,  there  is  a  limit  to 
the  number  of  electronics  tables 
that  can  be  prepared,  When  a 
problem  requires  more  than  two 
component  parts  of  the  formula, 
it  is  better  to  use  the  formulas  or 
nomographs  than  to  try  to  set  up 
tables. 

As  stated,  this  book's  pur- 
pose is  to  save  time  and  work, 
and  on  this  basis  I  found  this 
book  useful  and  worth  Its  $1 4.95 
price.  It  is  available  from  Tab 
Books,  inc.,  Blue  Ridge  Summit 
PA  17214. 

Edwin  R.  Lapp!  W04LOO 
Carrboro  NC 


H4M  HELP 


We  are  happy  to  provide  Ham 
Help  listings  free,  on  a  space- 
available  basts.  We  are  not  hap- 
py when  we  have  to  take  time 
away  from  other  duties  to  deci- 
pher cryptic  notes  scrawled  il- 
legibly on  dog-eared  post  cards 
and  odd-sized  scraps  of  paper. 
Please  type  or  print  (neatly!), 
double  spaced,  your  request  on 
an  8  V? f *  x  1 1 "  sheet  a  f  paper  and 
use  upper*  and  lowercase  letters 
where  appropriate,  Atsot  please 
make  a  wf"  look  like  a  %%n  not 
an  %u  which  could  be  an  "el"  or 
an  "eye, n  and  so  on.  Hard  as  tt 
may  be  to  believe,  we  are  not  fa- 
miliar  with  every  piece  of  equip- 
ment manufactured  on  Earth  for 
the  last  50  years!  Thanks  for 
your  cooperation. 

I  have  a  Koyo  Model  JL-451 

CCTV  camera  and  need  a  photo- 
copy of  the  owner's  manual. 
Also,  does  anyone  have  a 
modification  for  improving  the 
product  detector  in  an  HQ-110A 
VHF  made  by  Hammarlund? 

Finally  I  need  an  SSTV  align- 
ment tape.  I  will  copy  and  return. 

Ira  Linderman  WB2RXR 

89  Dovecote  Ln. 

Commack  NY  11725 

Help!  I  need  some  assistance 
down  here  in  South  America. 

First,  I  need  help  in  getting 
the  paperwork  completed  for  my 
local  amateur  license.  I  am  told 
that  it  would  be  much  faster  if  I 


had  another  ham  who  knows  the 
ropes  to  help.  I  have  listened  to 
the  local  repeater  till  I  am  some- 
what blue,  but  no  one  ever  gives 
out  their  phone  number  and  of 
course  I  do  not  dare  give  a  call, 
since  the  laws  here  are  very 
strict  about  that. 

Second,  I  am  looking  for  a 
simple  circuit  which  will  help  us 
in  a  Bible  competition— a  ques- 
tion and  answer  type  of  pro- 
gram. The  requirements  would 
be  as  follows: 

One  button  per  each  team 
member.  Three  teams,  4-6  mem- 
bers per  team.  When  a  team 
member's  button  is  pushed,  it 
would  lock  out  all  other  buttons, 
while  lighting  a  light  on  the  but- 
ton block  and  an  LED  or  digital 
readout  for  the  team  and  team 
member  on  the  console.  A  reset 
button  on  the  console  would 
also  be  needed. 

Finally,  I  am  looking  for  an  IC 
that  would  work  with  a  TT  de- 
coder project  I  am  working  on 
for  my  bench  and  for  possible 
use  with  a  portable  repeater 
when  I  return  to  the  United 
States  in  three  and  a  half  years. 
For  the  first  prototype,  I  plan  to 
use  567s  since  they  are  some- 
what available  here  (even 
though  very  overpriced), 

I  am  looking  for  a  chip  that 
would  give  me  a  numeric  read* 
out  rather  than  one  of  a  row  of 
LEDs  to  signify  the  decoded 
digit.  Being  somewhat  of  a  be* 


ginner,  I  am  not  sure  which  chip 
or  IC  would  be  a  good  choice. 

At  present,  the  567  output  is 
fed  to  a  7402  or  one  of  three 
7402s  which  in  turn  gives  a  high 
output  depending  on  the  digit 
decoded,  i.e.,  1*0,  \  #.  Thus,  the 
feed  or  output  to  the  needed  IC 
would  be  any  one  of  12. 

I  would  appreciate  any  help 
which  readers  could  give  on 
these  matters.  Thank  you  very 
much  and  may  God  bless  you. 

Major  Fred  Musgrave  WB3HCW 

Special  Projects  Director 

Ejercito  de  Salvacion 

Sucursal  3,  Casilla  194 

1403  Buenos  Aires 

Argentina 

I  need  a  Collins  32S1  trans- 
mitter in  any  condition — either 
repairable  or  for  parts. 

H*  F.  Schnur 

115  Intercept  Ave. 

North  Charleston  SC  29405 

I  badly  need  a  copy  of  a  man- 
ual  for  a  General  Radio  1021-A 
signal  generator.  I  writ  pay  any 
reasonable  fee. 

George  Shira  WD4BUM 
Rt.  7,  Box  101-1 

Anderson  SC  29624 

I  need  a  Hallicrafters  SR400 
or  SR400A  crystal  lattice  filter, 
part  no.  049-000851.  Can  anyone 
help? 

Marv  Westerdahl  KAtILK 
1600  Frontier  Ln. 
Olathe  KS  66062 

I  would  lite  information  on  a 

radio  I  picked  up  at  a  junk  sale.  It 
is  a  6-meter  radiophone  (De Wa  id 
by  U.S.L).  I  would  like  to  find  out 


as  much  as  I  can  about  the  radio 
or  sell  it  to  someone  who  could 
use  it.  By  the  way,  it  has  an  8450- 
kHz  crystal- 

Fred  Nordstrom  KA4IZK 

Rt.  2,  Box  26 

Calvin  KY  40813 

I  am  involved  in  a  high  school 
science  project  and  need  any 
parts,  complete  units,  etc.,  of 
the  AN/USM  32  oscilloscope.  I 
wifl  pay  all  postage, 

R.  G.  Hall  W6BSH 

1381  Taper  Ct 

San  Jose  CA  95122 

The  Louisiana  Slow  Net  Is 
looking  for  any  amateurs  inter- 
ested in  traffic  handling,  The 
LSN  meets  Monday  through  Fri- 
day at  0130  UTC  on  3J03  MHz. 
Interested  parties  should  send 
an  SASE. 

Stephen  V.  Genusa  WD5EAE 

2106  Park  Avenue 

Monroe  LA  71201 

I  have  just  acquired  an  old 
Vibroplex  no.  176056  key.  It  is  in 
nearly  mint  condition.  Can  any* 
one  tell  me  how  I  can  learn  the 
year  of  its  manufacture? 

0.  L.  BasslerWD4KAX 

330  Country  Club  Dr. 

Tequesta  FL  33456 

I  need  a  power  transformer  for 
a  Heathkit5  HX-10  SSB  trans- 
mitter. Primary:  117  V  ac;  secon- 
daries^ V  @  2  A,  5  V  @  2  A.6.3  V 
@  9  A.  222  V  c-t,  814  V  c  t,  and 
1880  V  c-L  It  is  Heath  part  num- 
ber 54-114. 

Jud  White  WA2PMM 

50  N.  Greenwood  Ave, 

Hopewell  NJ  08525 
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SOCIAL  EVENTS 


Listings  in  this  column  are 
provided  free  of  charge  on  a 
space-available  basis.  The 
following  information  should  be 
included  in  every  announce- 
ment: sponsor,  event,  dale, 
time,  place,  city,  state,  admis- 
sion charge  (if  any),  features, 
talk-in  frequencies,  and  the 
name  of  whom  to  contact  for 
further  information.  Announce- 
ments must  be  received  two 
months  prior  to  the  month  in 
which  the  event  takes  place. 
They  should  be  sent  directly  to 
Ed t  ton  a  I  Off  tees  t  73  Magazine, 
Pine  Street,  Peterborough  NH 
03458,  Attn:  Social  Events. 

OLD  BRIDGE  NJ 
MAR1 

The  Old  Bridge  Radio  Associa- 
tion will  hold  its  first  annual  auc- 
tion of  ham  radio,  electronic, 
and  computer  equipment  on 
March  1,  1981,  at  the  Cheese- 
quake  Firehouse,  intersection 
of  Rtes.  35  and  9,  Old  Bridge  N  J 
The  exhibition  will  begin  Sunday 
morning  at  11;D0  am,  and  the 
sale  will  begin  at  noon,  Refresh- 
ments will  be  available.  Talk-In 
on  J2/.12  and  .52.  For  more  in- 
formation, call  Fred  Goldberg  at 
(201J-257-8753. 

DAVENPORT  I A 
MAR1 

The  Davenport  Radio  Ama* 
teur  Club  will  hold  its  tenth  an- 
nual  hamfest  on  March  1,  1981, 
from  8:00  am  to  4:00  pm  at  the 
Davenport  Masonic  Temple, 
Highway  61  (Brady  Street)  and 
7th  Street,  Davenport  I  A,  Tickets 
are  $2.00  in  advance,  $3.00  at  the 
door  Tables  are  $4.00  each  with 
a  $2.00  additional  charge  for  an 
electrical  hookup  (limited  num- 
ber). Features  will  include  over 
$2,000  worth  of  major  prizes. 
Hotel  discounts  and  refresh- 
ments will  be  available.  There 
will  be  a  pre-hamtest  Saturday 
night  banquet  with  Paul  Graver, 
midwest  ARRL  SCM,  as  guest 
speaker.  Banquet  tickets  are 
$8.00  and  reservations  must  be 
paid  by  February  18,  1981.  Talk- 
in  on  146.2S/.88,  WQBXR.  For  ad^ 
vance  tickets,  dinner,  and  table 
reservations,  write  Dave  Jo- 
hannsen  WB0FBP,  2131  Myrtle, 
Davenport  I A  52804. 

GRAND  JUNCTION  CO 
MAR  7 

The  Grand   Mesa  Repeater 


Society  will  hold  the  second  an- 
nual indoor  Western  Slope 
Swapfest  on  March  7,  1981,  at 
the  Lincoln  Park  Bam,  12th  and 
Gunnison,  Grand  Junction  CO. 
Doors  will  be  open  from  10:00 
am  through  4:00  pm  and  admis- 
sion is  free.  Swapfest  tables  are 
$4.00  in  advance.  Attractions 
will  include  commercial  exhibi- 
tors, a  flea  market,  an  auction, 
and  pri2es.  Raffle  tickets  for  the 
grand  prize  of  a  Tempo  S-1  are 
$2.00  each.  Talk-in  on  146.22/.82. 
For  further  information,  send  an 
SASE  to  Larry  Brooks  WB0ECV, 
3185  Bunting  Avenue,  Grand 
Junction  CO  81501,  or  call  (303V 
434*5603. 

STERLING  IL 
MAR  8 

The  Sterling-Rock  Falls  Ama- 
teur  Radio  Society  will  hold  its 
21st  annual  hamfest  on  Sunday, 
March  8,  1981,  at  the  Sterling 
High  School  field  house,  1608 
4th  Avenue,  Sterling  IL  Advance 
tickets  are  $2,00  and  tickets  at 
the  door  are  $2.50.  A  large  in- 
door flea  market  will  be  re- 
stricted to  radio  and  electronic 
items  only.  Tables  are  available 
for  $5.00  for  commercial  and 
$3.00  for  others,  Plenty  of  free 
parking  will  be  available,  includ- 
ing an  area  to  accommodate 
campers  and  mobile  trailers. 
Many  prizes  will  be  given  away, 
including  a  first  prize  of  a  mini- 
computer. Doors  open  at  7:30 
am.  Featured  will  be  a  movie, 
"The  World  of  Amateur  Radio," 
to  be  shown  throughout  the  day, 
bargains,  good  food,  and  plenty 
of  close-by  activities  for  XYLs 
and  kids.  Talk-in  on  .52  and 
WR9AER  .25/.8S.  For  advance 
tickets  and  tables,  write  Sue 
Peters  KA9GNR,  511  8th  Ave- 
nue, Sterling  IL  61081.  Make 
checks  payable  to  Sterling- Rock 
Falls  Amateur  Radio  Society 
and  enclose  an  SASE. 

MIDLAND  TX 

MAR  14-15 

The  Midland  Amateur  Radio 
club  will  hold  its  annual  swap- 
fest on  Saturday,  March  14, 
1981 .  from  1 :00  pm  until  7:00  pm, 
and  on  Sunday,  March  15t  1981. 
starting  at  8:00  am,  at  the  Mid- 
land County  Exhibit  Building 
east  of  Midland  TX  on  Highway 
80.  There  will  be  door  prizes.  Pre- 


registration  is  $4.50  or  $5.00  at 
the  door.  Talk-in  on  146.16/ 
146.76.  For  more  information  or 
to  pre-register,  write  the  Midland 
Amateur  Radio  Club,  Box  4401, 
Midland  TX  79704. 

TRENTON  NJ 
MAR  15 

The  Delaware  Valley   Radio 

Association,  W2ZQ,  will  hold  its 
9th  annual  flea  market  on  Sun- 
day, March  15,  1981,  from  8:00 
am  to  4:00  pm  ai  the  New  Jersey 
National  Guard  1 1 2th  Field  Artil- 
lery Armory,  Eggerts  Crossing 
Road,  In  Lawrence  Township, 
NJ,  Advance  registration  is 
$2,00t  $2.50  at  the  gate.  There 
will  be  indoor  and  outdoor  flea 
market  areas.  Sellers  are  asked 
to  provide  their  own  tables. 
Prizes  and  refreshments  will  be 
available.  Talk-in  on  14&07/.67 
and  146.52.  For  additional  infor- 
mation or  tickets,  write  DVRA 
PO  Box  7024,  West  Trenton  NJ 
08628.  Please  include  an  SASE. 

WINCHESTER  IN 
MAR  15 

The  Randolph  Amateur  Radio 
Association  will  hold  its  2nd  an- 
nual hamfest  on  Sunday,  March 
15,  1981,  from  8:00  am  to  5:00 
pm,  at  the  National  Guard  Ar- 
mory, Winchester  IN.  Admission 
is  $2.00  in  advance  or  $3.00  at 
the  door.  Table  space  Is  $2.50 
and  table  space  with  table  (limit- 
ed suppty)  is  $5.00.  Space  reser- 
vations must  be  made  in  ad- 
vance.  Features  include  prizes, 
programs,  new  equipment  dis- 
plays, a  flea  market,  and  re- 
freshments—all Indoors  with 
security.  Talk-in  on  147.90/.30, 
223.30/224.90.  and  146.52,  For 
advance  reservations  and  infor- 
mation, contact  Jake  Life 
W9VJX,  Box  162,  Winchester  IN 
47394,  or  phone  (3l7)-584-9361. 

CANTON  OH 

NiMn  *l 

The  Canton  Amateur  Radio 
Club  will  hold  its  annual  auction 
on  March  21,  1981.  at  the 
Nirnishhlen  Grange  Halt  Easton 
Street  NE,  Canton  OH.  The 
doors  will  open  at  4:00  pm  and 
the  auction  will  start  at  7:30  pm. 
An  Icom  IG2A  and  an  antenna 
tuner  will  be  given  away  as  door 
prizes.  The  two-meter  check-in 
prize  will  be  an  Avant*  antenna. 
Check-! n  on  146.19/.79.  For  ad- 
vanced tickets  and/or  further  in- 
formation, send  an  SASE  to  R.A. 
Stellarini  WB8VUN,  1003  Shady- 
side  Avenue  SW,  Canton  OH 
44710,  or  phone  (216M53-5896 
after  5:00  pm. 


MARSHALL  Ml 
MAR  21 

The  Southern  Michigan  Ama- 
teur Radio  Society  and  the  Cal- 
houn County  Repeater  Associa- 
tion will  sponsor  the  20th  annual 
''Michigan  Crossroads"  Ham- 
fest on  Saturday,  March  21 1 
1981,  at  the  Marshall  High 
School,  Marshall  Ml.  Doors  will 
open  at  7:00  am  for  exhibitors 
and  at  8:00  am  for  buyers  and 
lookers.  Free  parking,  unloading 
help,  and  food  service  will  be 
available.  There  will  be  a  special 
craft  section  for  the  ladies,  and 
door  prizes  and  talk-in  prizes  will 
be  awarded.  Table  space  is  $.50 
per  foot  and  will  be  reserved  un- 
til 9:00  am.  Talk-in  on  .G7/.67  and 
,52,  For  more  information,  write 
SMARS,    PO    Box    934,    Battle 

Creek  Ml   49016,  or  call   Earl 
Goodrich  at  (61 6J- 781  -3554. 

SO.  SIOUX  CITY  NE 
MAR  21 

The  3900  Club  and  the  Soo- 
land  Repeater  Association  will 
sponsor  Hamboree  5  on  Sat- 
urday, March  21,  1981,  at  the 
Marina  inn,  So.  Sioux  City  NE 
Doors  will  open  at  9:00  am.  Ad- 
vance registration,  including  the 
banquet,  is  $10,  tickets  at  the 
door  are  $12,  and  the  Hamboree 
only  {no  dinner)  is  $2.  Present 
will  be  Midwest  Director  Paul 
Graver  W0FIR  and  OSFs  Stuart 
Leiand  W1 JEC,  who  will  present 
two  programs.  Features  include 
CW  contests,  a  special  Novice 
meeting,  many  programs 
throughout  the  day,  commercial 
exhibitors,  a  flea  market,  old- 
time  radio  and  amateur  exhibits, 
and  prize  drawings.  At  6:00  pm, 
there  will  be  a  banquet  featuring 
Toastmaster  John  Daniels 
WA0GQK.  There  will  be  special 
programs  for  the  ladies.  Reser- 
vations for  a  3  x  8  foot  table  are 
$2  and  can  be  made  by  contact- 
ing AI  Smith  W0PEX,  3529 
Douglas  Street,  Sioux  City  IA 
51104+  For  advance  tickets  and 
motel  reservations,  write  Jerry 
Smith  WQDUN,  Box  14,  Akron  IA 
51001,  For  more  information, 
contact  Dick  Pitner  W0FZO  or 
Glen  Holder  K0TFT 

CHARLOTTE  NC 
MAR  21-22 

The  Mecklenburg  Amateur 
Radio  Society,  Inc.,  will  sponsor 
The  Charlotte  Hamfest  and 
ARRL  North  Carolina  state  con- 
vention on  March  21-22, 1981,  at 
the  Civic  Center,  Charlotte  NC. 
Close  by  are  hotels,  restaurants, 
and  secure  parking.  Aisle 
booths   are   $60.00   and   end 
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booths  (in  pairs)  are  $160.00. 
This  includes  a  name  sign,  two 
tables,  dividers,  and  electricity. 
For  more  information  or  booth 
reservations,  write  The  1981 
Charlotte  Hamfest,  Mecklen- 
burg Amateur  Radio  Society, 
Inc.,  2425  Park  Road,  Room  023f 
Charlotte  NC  28203,  Attention: 
Bob  Darke  W4MHF.  On  Friday, 
March  20. 1981 ,  the  annual  Char- 
lotte Hamfest  "Attitude  Adjust- 
ment" party  will  be  held  in  the 
Civic  Center  Hospitality  Room. 

IRVINGTON  NJ 
MAR  22 

The  Irvington  Radio  Amateur 
Club  will  hold  its  hamfest  on 
Sunday,  March  22,  1981,  from 
9:00  am  to  4:00  pm  at  the  P.A.L 
Building,  285  Union  Avenue,  Irv- 
ington NJ.  Take  the  Golden 
State  Parkway  to  exit  143  north 
or  143A  south.  There  will  be  re- 
freshments available.  Admis- 
sion is  $1,00  and  tables  are 
$3.00.  Talk-in  on  .34/ .94  and  ,52, 
For  further  information,  call 
Pete  WB2FAS  (201)-763-8220,  or 
write  IRACt  PAL  Building,  285 
Union  Avenue,  Irvington  NJ 
07111, 

MAUMEE  OH 
MAR  22 

The  Toledo  Mobile  Radio  As- 
sociation, Inc.,  will  hold  its  26th 
annual  auction  and  hamfest  on 
Sunday,  March  22,  1981,  at  the 
Lucas  County  Recreation  Cen- 
ter, Key  Street,  Maumee  OK 
Hours  are  from  8:00  am  to  5:00 
pm+  The  free  auction  starts  at 
10:00  am.  There  will  be  ample 
free  parking  all  day  and  over- 
night. Tickets  are  $2,00  in  ad- 
vance and  $3,00  at  the  door. 
Flea  market  tables  are  available; 
displays  are  limited  to  electron- 
ics and  ham  gear.  There  will  be 
commercial  exhibits,  refresh- 
ments,  door  prizes,  and  a  big  raf- 
fle— all  inside.  Prizes  include  a 
Kenwood  TS13G  with  power 
supply,  two  Icom  IC-2AT  HTs,  a 
Bird  Wattmeter,  and  many  more. 
There  will  be  an  additional 
ladies'  program.  Bring  your  YL, 
XYL,  or  OM  and  make  a  day  of  it. 
Talk-In  on  146.52/.52.  Area  re- 
peaters are  146.01/.61,  146.19/ 
.79,  146.34/.94,  147.87/,27,  and 
147.975/.375.  For  additional  in- 
formation, write  J.  Honisko 
NSBGH,  1733  Parkway  Drive  N.p 
Maumee  OH  43537, 

COLUMBUS  GA 
MAR  28-29 

The   Columbus   Amateur 
Radio  Club  will  hold  its  hamfest 


on  March  28-29, 1981,  at  the  Q> 
lumbus  Municipal  Auditorium. 
Admission  is  free.  A  ticket  dona- 
tion is  $1:00,  and  inside  swap 
tables  are  $5,00  per  day.  There 
will  be  a  free  outside  flea 
market.  This  is  an  ARRL  ham* 
fest  and  will  include  an  ARES 
forum.  Talk-in  on  .28/.S8.  For 
table  reservations,  contact 
K4RHU,  2701  Peabody  Avenue, 
Columbus  GA  31904,  or  phone 
(404)- 322-7001.  For  more  infor- 
mation or  tickets,  contact 
N4AT1,  263  Logan  Avenue,  Ft. 
Benning  GA  31905,  or  phone 
{404J-687-3272. 

PHILADELPHIA  PA 
MAR  29 

Penn  Wireless  Association, 
Inc.,  will  hold  its Tradef est  *81  on 
Sunday,  March  29,  1981,  at  the 
National  Guard  Armory,  South- 
hampton road  and  Roosevelt 
Boulevard  (Rte.  1),  v*  mile  south 
of  exit  28  on  the  Pennsylvania 
Turnpike,  Philadelphia  PA,  Gen- 
eral admission  is  $3.00  and  a 
6'  x  8*  seller's  space  is  $5.00 
with  an  additional  $3,00  for  a 
power  connection  (limited  num- 
ber). Each  sales  space  will  en- 
title the  seller  to  one  free  admis* 
sion.  Doors  will  open  at  7:00  am 
for  setup  and  at  8:00  am  for 
general  admission.  Features 
will  include  prizes,  refresh- 
ments, displays,  rest  areas,  and 
surprises.  Talk-in  on  146.115/ 
.715  and  .52.  For  more  informa- 
tion, contact  Kenneth  Marinoff 
K3FKW,  PO  Box  734P  Langhorne 
PA  19047. 

MADISON  OH 
MAR  29 

The  Lake  County  Amateur 
Radio  Association  will  hold  its 
3rd  annual  Lake  County  Ham- 
fest on  Sunday,  March  29, 1981, 
at  the  Madison  High  School, 
Madison  OH.  Admission  is $2.50 
in  advance  (send  an  SASE 
before  March  14, 1981)  and  $3.50 
at  the  gate.  Display  space,  in- 
cluding table(s)  if  desired,  is  85c 
per  linear  foot.  Table  rent  with 
reservation  will  hold  a  space  un- 
til 10:00  am.  Highlights  will  in- 
clude commercial  exhibits  for 
ham  and  computerist,  an  inside 
flea  market*  a  computer  raffle 
with  a  prize  of  an  Ohio  Scientific 
C1 P  Series  2  personal  computer 
with  monitor,  cassette,  and  8K 
RAM.  Also,  door  prize  drawings 
will  be  held  hourly,  with  first 
prize  being  a  Ten-Tec  Delta  580 
with  280PS.  Plenty  of  overnight 
accommodations  are  available 
within  a  15-minute  drive.  Ta!k-in 


on  147.817.21.  Check-in  on 
146.52/.52,  For  further  details, 
write  Lake  County  Hamfest 
Committee!  5555  Anaconda 
Road,  Mentor  OH  44060,  or  call 
(215)-953-9784. 

BRAINTREE  MA 
MAR  29 

To  celebrate  its  50th  anniver- 
sary in  amateur  radio,  the  South 
Shore  Amateur  Radio  Club  will 
hold  an  indoor  flea  market  on 
Sunday,  March  29,  1981,  at  the 
Viking  Club,  410  Quincy  Avenue, 
Braintree  MA,  from  11:00  am  to 
4:00  pm.  The  entrance  fee  of 
$1.00  includes  one  chance  for 
the  door  prizes.  Additional 
chances  may  be  purchased  at  3 
for  $1,00. There  will  be  eight-foot 
tables  available  for  $7.50  each 
(which  includes  one  free  admis* 
sion).  Vendors  will  be  able  to  set 
up  at  10:00  am.  Plenty  of  free 
parking  will  be  available.  For  ad- 
vance table  reservations,  send  a 
check,  payable  to  the  South 
Shore  Amateur  Radio  Club,  to 
Ed  Doherty  W1MPT,  236  Wild* 
wood  Avenue,  Braintree  MA 
02184 

ROCHESTER  MN 
APR  4 

The  Rochester  Amateur 
Radio  Club  and  the  Rochester 
Repeater  Society  will  sponsor 
the  Rochester  Area  Hamfest  on 
Saturday,  April  4, 1981,  at  a  new 
location,  John  Adams  Junior 
High,  1525  NW  31  Street, 
Rochester  MN.  Doors  will  open 
at  6:30  am.  There  will  be  a  large 
Indoor  flea  market  for  radio  and 
electronics  items,  prize  raffles, 
refreshments,  and  plenty  of  free 
parking.  TaJk-in  on  146.22/.B2 
(WRJAFT).  For  further  in- 
formation, contact  RARC, 
WB0YEE,  2253  Nordic  Ct.  NW, 
Rochester  MN  55901. 

UPPER  SADDLE  RIVER  NJ 
APR  4 

The  Chestnut  Ridge  Radio 
Club  will  hold  a  ham  radio  and 
computer  flea  market  on  April  4, 
1981,  from  9:00  am  to  3:00  pm  at 
the  Education  Building,  Saddle 
River  Reformed  Church,  East 
Saddle  River  Road  at  Weiss 
Road,  Upper  Saddle  River  NJ, 
Tables  will  be  available  for  $10; 
tailgating,  $5.  There  is  no  admis- 
sion fee.  Food  and  drink  will  be 
available.  For  further  informa- 
tion, contact  Jack  Meagher 
W2EHD,  (2O1)-768-8360,  or  Nell 
Abitabilo  WA2EZN,  (201}-767- 
3575, 


GOTEBORG  SWEDEN 
APR  4-5 

The  Goteborg  Transmitting 
Amateurs  invite  all  interested 
hams  to  an  international  ham 
meeting  in  the  Swedish  Trade 
Fair  Centre,  Goteborg,  Sweden, 
on  April  4-5,  1981.  Featured  will 
be  a  thematic  stamp  exhibition; 
lectures  on  VHF,  UHF,  and  SHF; 
and  meetings  for  YLs,  award- 
hunters,  and  DXers,  Other  pro- 
grams to  be  announced  are  fox- 
hunting, a  mobile-radio  contest, 
and  a  CW  speed  contest.  A  ham- 
fest wilt  be  held  on  Saturday 
night. 

PADUCAH  KY 
APRS 

The  Paducah  ARES  Club  will 
hold  its  2nd  annual  ham/swap- 
fest  on  Sunday,  April  5,  1981, 
from  8;00  am  to  5:00  pm,  at  the 
National  Guard  Armory,  Padu* 
cah  KY.  There  will  be  hourly  as 
well  as  grand  prize  drawings. 
Dealers  will  be  on  hand.  Talk-In 
on  147.66/.06  and  146.52.  For  ad- 
ditional  information,  contact 
Larry  Reid  AI4T,  Chairman.  220 
Longview  Drive,  Paducah  KY 
42001. 

FRAMINGHAM  MA 
APR  12 

The  Framingham  Amateur 
Radio  Association  will  hold  its 
annual  Spring  flea  market  on 
Sunday,  April  12,  1981,  at  the 
Framingham  Police  Station  drill 
shed,  Framingham  MA*  Doors 
will  open  at  9:00  am  and  admis- 
sion is  $1.00,  Sellers'  tables  are 
$7.00  in  advance  and  $8.00  at 
the  door.  Talk-in  on  .75/,  15  and 
.52.  For  more  information  or 
seller  pre-registration,  contact 
Ron  Egalka  K1YHM,  3  Driscoll 
Drive,  Framingham  MA 01 701,  or 
phone  (61 7)-877-4520. 

AMBOYIL 
APR  26 

The  Rock  River  Amateur 
Radio  Club  will  hold  its  15th  an* 
nual  hamfest  on  April  26,  1981, 
at  the  Lee  County  4H  Center  in 
Amboy  IL,  one  mile  east  of  the 
junction  of  Rtes.  52  and  30,  10 
miles  south  of  Dixon  IL+  There 
will  be  free  coffee  and  donuts 
starting  at  8:00  am.  Camping 
space  will  be  available  at  a  nom- 
inal charge.  Six-foot  display 
tables  are  $5.00  each  and 
tickets  are  $1.50  in  advance, 
$2.00  at  the  gate.  Talk-In  on 
,37^97  and  .52,  For  full  details, 
contact  Charles  (Chuck)  Randall 
W9LDU,  1414  Ann  Avenue,  Dixon 
IL  61021.  or  phone  (8l5)-284- 
6380. 
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LETTERS 


from  page  20 

and  more  people  interested  in 
hamming  not  only  for  a  possible 
career  but  just  a  "good  life."  You 
pursued  a  career  with  ham 
radio.  I,  the  "good  life"  as  an  ex- 
ecutive in  a  large  corporation! 

J.  F.  Irwin  W6ECB 
San  Francisco  CA 


ONE  MANS  OPINION 


D 


With  regard  to  Wayne's  edi- 
torial in  the  December,  1980, 
issue,  it  is  reasonable  to  assert 
that  the  use  of  calculus  and  lots 
of  mathematical  equations  is 
not  essentia]  to  the  pursuit  of 
radio  technology  by  amateurs  or 
technicians,  and  to  be  guided  by 
this  conviction  is  tailoring  the 
articles  which  you  publish.  It  is 
unreasonable  to  take  the  same 
editorial  opportunity  to  con- 
demn college  calculus  In 
general  as  you  seem  to  have 
done.  The  danger  In  such  con- 
demnation is  its  possible  influ- 
ence on  impressionable  young- 
er readers  who  admire  you  for 
your  many  accomplishments 
and  thus  tend  to  attach  undue 
importance  to  what  is  really  just 
one  man's  opinion. 

Many  of  these  youngsters  are 
faced  with  important  career 
decisions  and  will  latch  on  to 
any  guidance  they  can  find. 
Some  are  contemplating  enroll* 
ment  in  university  courses  of 
science  or  engineering,  courses 
for  which  calculus  is  a  require- 
ment  despite  your  low  opinion 
of  its  merit.  These  people  should 
be  advised  that  opinions  differ 
widely  on  the  role  of  mathe- 
matics in  the  sciences,  and  that 
yours  is  representative  of  just 
one  extreme.  Everywhere  in  the 
ham  community  can  be  found 
dedicated,  intelligent,  and  suc- 
cessful people  who  are  dia- 
metrically opposed  to  the  views 
you  express. 

Calculus  is  the  mathematics 
of  motion  and  change.  As  such, 
it  plays  a  vital  role  in  the  exposi- 
tion and  understanding  of  physi- 
cal principles,  indeed,  so  much 
so  that  It  has  become  part  of  the 
very  language  in  which  many 
sciences  are  couched.  Thus,  the 
student   must   know  a   fair 


amount  of  calculus  to  cope  with 
the  science  texts  that  he  is  re- 
quired to  master,  or  to  compre- 
hend the  lectures  which  are  an 
essential  part  of  his  science 
education.  To  disdain  the  calcu- 
lus is  to  disdain  communication 
with  some  of  the  greatest  minds 
of  past  and  present.  Most  work- 
ing scientists  employ  both 
mathematical  and  physical  rea* 
soning  in  their  work,  emphasiz- 
ing one  or  the  other,  depending 
on  their  personal  tastes  and  tal- 
ents. When  the  going  really  gets 
tough,  they  are  happy  to  try  any 
tool  available. 

Please  bear  In  mind  that  near- 
ly a  half  century  has  elapsed 
since  Way ne*s  own,  unfortunate 
encounter  with  college  math. 
Many  drastic  changes  have  00- 
cured  both  in  the  way  the  materi- 
al is  presented  and  In  the  extent 
to  which  students  must  acquire 
proficiency  in  it  if  they  are  to  get 
the  most  from  their  subsequent 
courses  In  the  sciences, 

In  1940  only  a  relatively  few 
Americans  went  on  from  high 
school  to  colleges  and  only  a 
small  fraction  of  college  stu- 
dents enrolled  in  calculus.  To- 
day the  subject  is  taught  In 
many  high  schools,  and  prob- 
ably a  lot  of  the  brighter  stu- 
dents who  opt  for  the  course  are 
themselves  part  of  the  very  ham 
fraternity  that  you  are  so  eager 
to  serve. 

In  time,  these  students  will 
acquire  proficiency  not  only  in 
calculus,  but  in  disciplines  such 
as  linear  analysis  and  matrix  al- 
gebra whose  practical  impor- 
tance has  been  amplified  by  the 
emergence  of  electronic  com- 
puters, and  whose  practical 
need  has  been  amplified  by 
things  like  the  increased  atten- 
tion which  engineers  are  devot- 
ing to  systems  theory. 

So  please  try  to  be  more  toler- 
ant. When  someone  submits  an 
article  containing  a  few  equa- 
tions, don't  Just  dismiss  It  as  a 
display  of  ego  or  pedantry.  Per- 
haps the  author  was  just  trying 
to  express  himself  in  the  way 
which  seemed  clearest  to  him. 
Can  you  be  so  sure  that  you  are 
an  infallible  guide  as  to  how  It 
would  be  clearest  to  others?  No 
manner  of  presentation  has  a 


monopoly  on  clarity  or  success, 
Larry  Potts  W2F0H 

WllllamsvillQ  NY 

SAFETY  FIRST 

I  am  very  far  behind  In  my 
reading.  However*  I  would  still 
like  to  comment  on  the  article  in 
the  August,  1980,  73  by 
WB6MXD  for  constructing  the 
Gel/Cell  charger  t"A  Different 
Kind  of  Charger,"  p,  115). 

I  would  like  to  point  out  that 
any  device  powered  from  the 
120  V  ac  power  line  or  even  from 
a  battery  capable  of  delivering 
large  amounts  of  current  should 
never  be  built  without  being  ap- 
propriately fused. 

To  be  safe,  this  charger 
should  have  a  fuse  not  exceed- 
ing Va  Amp  In  the  120  V  ac  pri- 
mary circuit,  and  to  be  totally 
safe  should  also  have  a  fuse  not 
exceeding  1  Amp  In  the  ac  sec- 
ondary circuit. 

Most  everyone  would  be 
amazed  at  how  fast  wire  insula- 
tion can  burst  into  flames  when 
current  flow  is  not  restricted.  If  a 
diode  shorts  in  a  rectifier  bridge* 
this  can  easily  occur. 

Rodger  Williams  N0BRG 
Minneapolis  MN 


CARROT  DANGLING 

1*d  like  to  comment  on 
Wayne's  Idea  of  a  code-free 
{theory-frae?}  ham  license.  We 
already  have  one!  it's  called  the 
Novice  License.  The  code  and 
theory  required  for  Novice  are 
so  simple  that  anyone  who  can 
read  can  get  a  ticket.  Even  some 
bright  gradeschoolers  are  li- 
censed. 

Most  people  who  don't  know 
about  code  or  electronics  are 
afraid  to  learn  anything  about 
ham  radio.  Learning  code  and 
theory  is  work.  Work  should 
have  a  reward.  The  CW-oniy 
Novice  license  is  not  enough 
reward  for  people  who  are  ac- 
customed to  voice  communica- 
tion, Hfs  hard  to  convince  a  CBer 
or  teenager  to  learn  code, 
theory,  and  laws  for  a  radiotele- 
graph ham  license.  This  is  espe* 
dally  so  when  he  finds  out  he 
must  learn  more  code,  more 
theory,  and  more  laws,  and  then 
have  to  travel  to  a  distant  city  for 
the  exam  for  a  radiotelephone 
ham  license. 

Almost  everyone  has  had  a 
prospective  ham  become  dis- 
couraged to  find  out  that  the 


Novice  ticket  you're  offering  to 
help  with  will  allow  on ly  CW  con- 
tacts and,  worse  still  that  the 
equipment  for  the  four  bands  is 
expensive.  For  the  prospective 
Novice  to  invest  that  much  work 
and  money  Is  a  big  decision.  I 
feel  that  more  would  make  that 
decision  If  phone  privileges 
were  included  in  the  reward,  Not 
a  lot  of  privileges,  but  just 
enough  for  a  carrot. 

For  example,  a  new  phone 
subband  at  28.4  to  28,5  with  a 
250-Watt  limit.  Novices  could 
meet  with  all  other  classes  of 
hams  on  this  band,  get  encour- 
agement, ask  questions,  and 
gain  experience.  I'll  bet  that 
more  interesting  CW  contacts 
would  come  from  Novices  who 
are  exposed  to  a  little  phone  fun. 
I'll  also  bet  more  Novices  would 
be  licensed  because  of  phone 
privileges. 

So,  how  about  an  easy-code 
(easy-theory?)  license  with  a  car- 
rot to  entice  the  newcomer? 

Larry  W.  Garens  WD8C1Y/5 

Brady  TX 

QRZ  HAWAII 

The  McKinley  High  School 
Amateur  Radio  Station  {KH6NF) 
is  trying  to  make  contact  with 
teenagers  and  young  adults 
around  the  world.  McKinley 
High  School  is  the  oldest  public 
high  school  in  the  state  of 
Hawaii,  being  115  years  old  this 
school  year.  We  are  located  in 
Honolulu,  just  minutes  away 
from  the  famous  Diamond  Head 
crater  and  Waikiki  Beach.  Our 
student  population  is  just  over 
2000  students  and  would  rival 
the  United  Nations  with  our 
diversity  of  culture  and  national 
heritage, 

The  club  station  has  been  in 
operation  since  1966,  but  this 
year  we  are  making  a  special  ef- 
fort to  contact  other  club  sta- 
tions and  younger  members  of 
the  amateur  radio  society.  We 
are  inviting  everyone  to  join  us 
on  the  bands  and  make  this  year 
an  outstanding  one  for  the 
youth  in  amateur  radio. 

Our  hours  of  operation  will  be 
from  1730Z  to  1S15Z  and  0045Z 
to  Q130Z  Monday  through  Fri- 
day, and  2000Z  to  2130Z  Mon- 
day, Wednesday,  and  Friday,  At 
present,  we  operate  on  28.530 
MHz  ±  QRM.  If  10  meters 
Closes  up,  we  will  operate  21 .320 
MHz  or  14,320  MHz.  We  also 
operate  in  the  Novice  band  on 
21.195  ±  QRM, 
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If  you  are  unable  to  contact  us 
because  of  poor  band  condi- 
tions, please  drop  a  line  to  set 
up  a  schedule  and  we  will  do  our 
best  to  have  a  QSO  with  you. 

McKinley  High  School 

Amateur  Radio  Station 

1039  S,  King  Street 

Honolulu  HI  96814 


SAVE  LIVES 

Thanks  for  encouraging 
repeater  owners  to  install  emer- 
gency locator  transmitter  (ELT) 
monitors.  Such  monitors  defi* 
nitely  assist  search  and  rescue 
(SAR)  forces  In  two  Important 
ways.  First,  In  many  areas  of  the 
country  no  one  monitors  121,5 
MHz  so  repeaters  can  often  be 
the  first  to  report  a  distress 
signal.  Second,  the  moderate 
height  of  most  repeaters  (when 
compared  to  a  search  aircraft  or 
a  ground-level  search  team)  pro- 
vides valuable  information  in 
reducing  a  search  area  to  a  man- 
ageable size. 

Others  In  the  amateur  com- 
munity also  can  assist  m  SAR. 
Homebuilders.  designers,  and 
commercial  firms  can  work  on 
creating  inexpensive  but  selec- 
tive and  sensitive  121.5-  and 
243.0-MHz  direction  finders  and 
receivers.  Commercial  firms 
might  also  market  DFs  in  kit 
form  to  keep  costs  down.  Traffic 
handlers  can  offer  their  services 
to  local  SAR  teams.  Transmitter 
hunters  with  equipment  for 
121.5  or  243.0  are  always  wel- 
come. All  of  these  areas  make 
good  club  projects  as  well.  The 
resulting  favorable  publicity  cer- 
tainly would  help  the  club  and 
amateur  radio  in  general. 

Amateurs  Interested  in  this 
work  should  get  in  touch  with 
the  SAR  organization  in  their 
area.  If  they  know  someone  in 
their  local  Mountain  Rescue 
Team  or  Civil  Air  Patrol  unit, 
then  that's  a  good  place  to  start. 
If  not,  they  can  write  to  HQCAP- 
USAF,  Maxwell  AFB,  AL36112, 
for  the  address  of  their  state's 
CAP  Wing.  I  can  also  provide 
this  information  if  they  wish. 

I  hope  that  many  more  ama- 
teurs will  find,  as  I  have,  that 
saving  I  ives  can  be  more  reward- 
ing than  just  saving  QSLs. 

Gary  a  Wilson  WB2BOO 

Major,  CAP 
Emergency  Services  Officer 

PO  Box  16099 
McGuire  Air  Force  Base  NJ 

08641 


ELITISTS 


Must  we  be  subjected  to  such 
unthinking  and  irresponsible 
drivel  as  KB7HM  proposes  (73, 
December,  1980),  namely  the 
elimination  of  theory  from  the 
licensing  exams?  it  has  already 
been  tried  in  the  CB  servicer  and 
look  at  the  mess  that  has  result- 
ed! Do  we  want  this  on  the  ham 
bands  as  well?  Is  learning  such 
a  painful  process? 

To  examine  the  question  from 
another  angle,  what  benefits,  if 
any,  do  we  achieve  as  a  result  of 
theory  requirements  in  the  ex- 
ams? "That,"  as  Mr.  Shake- 
speare said,  "Is  the  question." 

Hams  may  well  look  with 
pride  at  their  many  contribu- 
tions to  the  science  of  radio 
communications  and  many  as- 
sociated arts.  I  submit  that 
much  of  this  progress  has  come 
about  because  the  technical  re- 
quirements that  KB7HM  would 
eliminate  are  accepted  as 
demonstration  that  the  individ- 
ual knows  enough  of  what  it  is 
all  about  so  that  the  freedom  to 
innovate,  to  experiment,  can 
safely  be  entrusted  to  him  or 
her,  as  the  case  may  be.  As  an 
example,  while  I  cannot  buy  a 
ten-meter  linear,  there  is  no 
problem  with  my  making  and  us- 
ing one.  It  (s  this  freedom  which 
has  made  ham  radio  what  it  is, 
In  contrast  to  the  electronic 
anarchy  that  we  find  on  eleven 
meters. 

If  we  were  to  abandon  require- 
ments to  have  at  least  a  glimmer 
of  what  makes  the  wheels  go 
'round,  the  future  of  ham  radio 
might  as  well  be  turned  over  to 
the  equipment  manufacturers, 
who  would  certainly  lick  their 
figurative  chops  at  the  prospect 
of  hordes  of  new  (and  ignorant) 
customers  to  buy  their  goodies. 

If  ham  radio  is  not  to  degener- 
ate into  another  CB  mess,  where 
a  fistful  of  bucks  is  the  only  re- 
quirement, technical  know-how 
must  remain  an  important  factor 
in  licensing,  and  ham  radio  will 
again  be  capable  of  providing 
many  technically  oriented  men 
and  women  for  industry,  or  for 
national  emergency,  as  in  the 
past. 

Elitist  group?  You're  damn 
right!  We  hams  have  over  the 
years  earned  the  right  to  that  ti- 
tle! Those  who  find  it  too  diffi- 
cult, too  painful,  or  just  don't 
want  to  be  bothered  to  learn  will 
always  find  a  Bash  to  pander  to 
their  wants.  To  each  his  own! 


But  let's  not  throw  the  baby  out 
with  the  bath  water! 

Henry  S.  Keen  WSTRS 

Fox  AR 


PROFESSIONAL  RADIO 


Wayne's  answer  to  the  letter 
concerning  radio-theory  testing 
requirements  for  amateur  radio 
licensing  {73,  December,  1980) 
was  "Let's  hear  it  for  the  code- 
free,  theory-free  license."  Such 
an  attitude  concerns  me  greatly. 

I  do  agree  with  him  in  princi- 
pal that  code  of  theory  really 
should  not  be  a  requirement,  for 
as  one  will  note,  It  is  called 
"amateur"  radio  as  opposed  to 
"professional"  radio.  However, 
without  the  requirements  we 
would  be  in  serious  trouble.  Per* 
sonally,  I  had  a  great  deal  of 
trouble  passing  the  theory  test 
(flunked  it  the  first  time),  I  am 
not  capable  of  designing  or 
repairing  (unless  very  simple) 
my  own  equipment,  I  do  not  use 
the  code  t hat  almost  cost  me  my 
sanity  to  learn,  yet  I  am  a  firm 
believer  in  those  testing  require* 
rnents, 

I  feel  this  way  not  because  I 
think  they  make  you  a  better 
radio  operator,  not  because  I 
think  you  should  be  able  to  fix 
your  own  gear  (I  envy  those  that 
can),  nor  because  I  think  every- 
one should  be  a  finger-talker, 
but  because  it  is  the  only  way  I 
know  of  to  date  to  keep  amateur 
radio  from  becoming  an  expand- 
ed citizen-band  radio. 

I  will  be  the  first  to  admit  that 
all  the  time  I  spent  learning  code 
and  theory  was  a  waste  of  time 
for  I  retained  none  of  it;  then, 
again,  I  feel  the  same  way  about 
the  language  requirement  for 
my  PhD— truly  a  waste  of  time, 
the  only  French  I  know  today  is 
out  (and  that  is  because  there  is 
a  magazine  with  that  name).  I 
feel  that  even  though  I  did  not 
choose  electronics  as  my  field, 
and  at  the  same  time  have  no 
desire  to  use  CW,  I  do  have  a 
right  to  use  the  radio  as  does 
everyone.  In  addition,  however,  I 
feel  that  along  with  that  right 
comes  responsibility  that  must 
be  taken  seriously  if  1  am  to  use 
this  privilege. 

Ten  years  ago  1  was  also  into 
CB.  At  that  time  I  would  say 
"This  is  KFK-1988  looking  for 
fM  and  everyone  used  call- 
signs  and  proper  radio  proce- 
dure. There  were  a  few  who 
didn't  take  it  seriously  but  we  ig- 
nored them  or  asked  that  they 


use  proper  procedure.  Slowly, 
their  numbers  increased  until 
those  of  us  that  used  our  call- 
signs  were  in  the  minority  and 
considered  somewhat  weird  by 
the  average  CBer. 

I  cannot  accept  today's  CB 
procedures  nor  do  I  wan  I  to 
search  the  deep  abyss  of  my 
brain  to  come  up  with  the 
world's  greatest  handle  (and 
let's  face  it:  The  most  important 
thing  to  a  good  CBer  is  the  han- 
dle). Consequently,  I  have  a  box 
full  of  CB  gear  in  my  basement 
that  has  not  felt  a  volt  of  elec- 
tricity for  ten  years.  Personally,  I 
feel  that  perhaps  they  too  have  a 
right  to  the  airwaves  and  if  they 
choose  to  use  a  handle  instead 
of  a  callsign,  I  can  choose  not  to 
participate.  In  addition,  It  pro- 
vides a  place  for  the  serious 
radio  operator  and  the  not-so* 
serious  operator,  each  able  to 
use  the  radio  for  their  enjoy- 
ment—everyone has  a  choice. 

Presently,  the  theory  and 
code  requirements  are  the  only 
mechanisms  that  keep  in  check 
(with  pretty  good  results)  the 
professionalism  of  this  amateur 
hobby,  I  know  of  no  test  that  will 
scrutinize  potential  radio  opera- 
tors that  would  guarantee  po- 
lite, professional,  courteous, 
careful  radio  operators,  and  I 
recognize  that  the  present  sys- 
tem also  allows  a  jackass  to  oc- 
casionally slip  by  the  system. 

I  sympathize  with  those  po- 
tentially fine  radio  operators 
that  cannot  pass  that  tests  and 
therefore  cannot  give  us  the 
pleasure  of  their  company  on 
the  bands.  I  can  only  say  to  keep 
trying,  for  we'll  be  waiting.  How* 
ever,  if  the  FCC  does  away  with 
the  testing  requirements,  you 
and  I  both  know  what  will  hap* 
pen  and  you  and  I  will  also  be 
making  a  choice  between  sell- 
ing our  equipment  or  finding 
that  super-unique  handle  {how 
about  "Hambone"— seems  ap- 
propriate). 

So,  until  someone  comes  up 
with  something  better,  let's  not 
open  the  floodgates  to  the  un- 
professional, careless,  unscru- 
pulous, rude  individuals  who  will 
turn  a  hobby  that  presently 
brings  enjoyment  into  one 
which  will  bring  frustrations  and 
ulcers  to  us  all.  Amateur  radio  is 
still  a  hobby  that  generates 
friendships  throughout  the 
country,  is  considered  a 
privilege,  and  approached  pro- 
fessionally and  seriously  by 
99.9%  of  its  license  hold* 
ers— let's    not    jeopardize 
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(down-right  lose)  it  by  taking  off 
all  testing  requirements  until  a 
better  system  is  designed  which 
will  retain  the  high  caliber  it  is 
today,  What  good  would  a  li- 
cense to  operate  be  (even  if  very 
simple  to  acquire)  if  you 
wouldn't  want  to  use  it  after  you 
did  obtain  it? 

Timothy  W.  Joseph  WBOMIS 

Plalnfield  IL 


SHELL  GAME 


I  hope  you  will  print  this  letter 
and  that  your  readers  will  be  as 
burned  as  I  am.  It  all  started 
when  I  read  David  Sumner's 
(K1ZZ)  "It  Seems  to  Us"  article 
in  the  December,  1980,  QST.  The 
more  I  read  the  more  I  felt  I  was 
participating  in  a  fast-talking 
carnival  shell  game.  You  Know, 
the  old  "now  you  see  it—now 
you  don't." 

I  read  the  K1Z2  article  and  the 
small  print  tucked  away  on  page 
51  of  the  September,  1960,  QST 
five  or  six  times  before  I  got  the 
whole  picture.  Judging  from  the 
letters  in  the  Correspondence 
section  of  the  December  issue, 
complaining  about  the  25  kHz 
on  the  40- meter  band,  many  peo- 
ple completely  missed  the  point. 
The  rap  occurred  on  the 
20-meter  band,  but  I  will  get  to 
that  later. 

K1ZZ  almost  had  me  in  tears 

of  gratitude  with  the  Board's 
concern  for  the  ham's  plight 
when  the  MUF  drops  below  14 
MHz.  But  he  explained  that  the 
new  10-MHz  band  gained  at 
WARC  would  be  the  solution  to 
that  problem.  Oh,  joy! 

Then  he  tells  me  that  the 
Board  recommended  that  this 
band  (that  was  to  be  my  salva- 
tion when  the  MUF  dropped)  be 
used  only  for  CW  and  RTTY. 
Egad!  What  will  the  majority  of 
the  operating  hams  get  out  of 
this  band?  Nothing!  The  ARRL 
has  ballyhooed  us  for  months 
about  the  new  band  they  gained 
for  us  at  WARC  (now  you  see  it), 
then  they  turn  right  around  and 
recommend  restricting  its  use  to 
CW  and  RTTY  only  (now  you 
don't),  All  that  talk  about  the 
MUF  dropping  below  14  MHz 
was  Just  something  to  distract 
attention  from  the  real  issue, 
which  is,  how  they  are  going  to 
go  about  slicing  the  frequency 
pie. 

But  that's  not  ail  the  Board 
did.  The  old  shell  game  is  just 
warming  up.  Since  the  CW  and 
RTTY  boys  were  handed  the 


best  band  that  was  gained  at 
WARC  something  must  be  done 
for  the  phone  operators,  right? 
Wrong! 

Well,  in  all  honesty,  some- 
thing was  done  for  approximate- 
ly 6%  of  the  licensed  hams,  the 
Extra  class  operators.  The  Board 
recommended  opening  up  the 
7.075-7.100-MHz  portion  of  the 
40  meter  band  and  the 
14.150-14.200-MHz  portion  of 
the  20-meter  band  to  the  Extra 
class  guys. 

KIZZ's  article  was  strangely 
silent  in  regard  to  the  50  kHz  on 
20  meters  that  was  handed  over 
to  the  Extra  class  operators.  Nor 
did  his  article  mention  that  it 
was  this  50  kHz  that  troubled  the 
Board  the  most  in  deciding  upon 
what  to  recommend,  Who  took 
care  of  the  Extra  class  guys?  Ac- 
cording to  my  1979  Catlbook,  the 
Board  members  are: 

Name  License 

Dannals  Extra 

Anderson  Extra 

Bieberman*  Extra 

Butler  Extra 

Carpenter  Advanced 

Grauer  Extra 

Holladay  Extra 

Miller  Extra 

Nathanson  Extra 

Oubre  Extra 

Stevens  Extra 

Sullivan  Advanced 

Thurston  General 

Wangler  General 

Wicker  Advanced 

Zak  Advanced 

PowelT  Canadian 

•These  board  members  voted 
against  the  resolution. 

As  you  can  see,  10  of  the  17 
board  members  are  Extra  class 
licensees,  and  they  voted  to 
take  care  of  themselves.  Don't 
be  unduly  grateful  to  Bieberman 
(W3KT)  for  his  opposing  vote, 
Apparent ly  he  opposed  the  reso- 


lution  because  his  recom- 
mendation on  how  to  slice  the 
pie  failed.  Incidentally,  his 
recommendation  opposed  giv- 
ing the  General  and  Advanced 
class  operators  the  paltry  25 
kHz  on  20  meters  that  they  did 
get, 

The  only  board  member  de- 
serving of  any  respect  is  Powell 
{VE30TV  At  least  he  voted  in  the 
best  interest  of  the  hams  he  was 
representing.  We  all  know  it 
would  be  in  his  best  interest  to 
keep  stateside  calls  out  of  the 
band  below  14,2  MHz. 

OK,  it's  time  to  give  you  the 
score,  the  net  effect  of  the 
Board's  recommendation,  If  you 
tried  to  decipher  this  from  QST 
you  would  need  a  magnifying 
glass  and  a  flowchart  to  know 
the  outcome.  Here  are  the 
results  complete  with  the  win- 
ners and  losers, 

For  Generals,  Advanced,  and 
Extras,  RTTY  and  CW  will  be  OK 
on  10.100-10.150  MHz,  a  gain  of 
50  kHz. 

Extras  only:  7.075-7, 100  MHz  (25 
kHz)  and  14.150-14.200  MHz  (50 
kHz). 

Advanced  ops  in  the  14.175- 
1 4-200-MHz  range  get  25  kHz. 

Generals:  14.225-14,250  MHz  (25 
kHz), 

The  only  real  winners  are  the 
Extra   class  operators.  They 

gained  an  additional  75  kHz  on 
phone.  I  can't  argue  with  the 
fellow  who  studies  and  passes 
the  Extra  class  exam  and  as  a 
result  gets  rewarded  with  extra 
privileges.  But  in  this  case,  the 
Extras  did  nothing  to  earn  the  75 
kHz.  For  the  same  effort,  the 
Generals  and  Advanced  class 
licensees  got  only  25  kHz.  The 
25  kHz  are  an  insult  to  oneTs 
pride  and  intelligence.  It's  like 
pitching  a  steak  bone  to  a  dog+ 
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Based  upon  the  license  class 
statistics  in  my  1979  Caiibook, 
the  losers  (Generals  and  Ad- 
vanced) represent  about  51  per 
cent  of  the  licensed  hams.  I 
wonder  how  long  the  ARRL 
would  survive  if  it  retained  only 
Its  6%  favored  membership? 

No  doubt  about  it:  The  CW 
operators  are  losers  also.  They 
swapped  75  kHz  on  20  and  40 
meters  for  50  kHz  on  a  band 
where  they  don't  have  any 
equipment  or  antennas. 

Another  big  loser  is  the  Ad- 
vanced class  OXer.  if  you  don't 
believe  me,  just  check  your  log 
and  notice  how  many  of  the  real- 
ly rare  countries  you  bagged  on 
the  bottom  25  kHz  of  20  meters. 
The  crowded  conditions  wilt 
again  push  the  rare  DX  to  the 
lower  end  of  20  which  wilt  be  out 
of  the  Advanced  class  opera- 
tors' reach. 

I  suppose  what  bothers  me 
most  is  that  I  reel  like  I  have 
been  had.  The  Board  feels  free 
to  dictate  and  to  manipulate  its 
own  ARRL  members.  They  ex- 
pect me  to  swallow  K12ZTs  snow 
job.  They  think  they  can  force 
the  CW  operators  to  move.  too, 
and  to  open  up  the  new  10-MHz 
band  for  them.  They  think  they 
can  force  hams  to  upgrade  to 
Extra  by  penalizing  them  50  kHz. 
They  expect  people  like  me  to 
keep  their  mouths  shut.  Well, 
I've  got  news  for  them.  I'll 
upgrade  when  I  get  damn  good 
and  ready  to  do  so— and  I  will 
not  keep  my  mouth  shut- 
Robert  G.  Ray  WB4TCH 
Germantown  IN 

,  picky,  picky*  —Wayne. 
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REMEMBERING  WHEN 

tn  the  December,  1960,  issue 
of  73  Magazine,  I  was  fanning 
through  in  preparation  to  read- 
ing it  when  two  names  Jumped 
out  at  me,  MacKinlay  Kantor 
and  Bandel  Linn,  f  had  the  good 
fortune  to  meet  both  in  Sarasota 
back  in  1954  and  1955  when  I 
worked  for  Kent  McCinley  (The 
Sarasota  News),  Kent  asked  me 
to  come  down  and  set  up  a  dark- 
room and  photographic  staff 
and  Bandel  was  doing  the  oar- 
toons  for  the  News. 

The  first  time  I  met  him  was  a 
bitter  cold  morning.  The  City 
Editor  wanted  a  shot  of  the  offi- 
cial thermometer  over  on  Mid- 
nite  Key  and  I  had  to  go  by 
Bandel's  and  get  him  out  of  the 
sack  because  the  Editor  wanted 
a  snowbird  drawn  sitting  on  top 
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of  the  louvered  cabinet  that 
housed  the  official  thermom- 
eter. Banders  first  words  were  "I 
dunno  what  the  hell  a  snowbird 
looks  like. 


" 


I  met  MacKinlay  Kantor  the 
first  time  at  the  post  office 
where  I  had  been  sent  to  get  a 
shot  of  him  mailing  the  manu- 
script to  the  publisher  on  a  Mon- 
day morning-  It  was  later  the 
next  year  that  he  won  the  Pulit- 
zer Prize  for  that  manuscript, 
AndersonviHe.  We  became  good 
friends  and  i  used  to  drop  in  at 
his  place  every  time  I  was  over  at 
the  beach  on  an  assignment. 


We  talked  about  Spain  a  great 
deal  as  I  had  at  one  time  rented 
a  house  in  a  little  village  and 
thought  I  could  loaf  for  a  whole 
year  But  after  a  month  and  a 
half,  1  was  going  nuts  so  I  had 
the  agent  sub-lease  if  and  I 
came  back  to  the  states. 

My  tenant  was  Mac  Kantor, 
We  used  to  get  a  big  laugh  out  of 
It.  He  told  Johnny,  who  owned 
the  Beach  Club,  that  I  was  a  hell 
of  a  landlord  and  wouldn't  fix 
the  pipes,  but  where  else  could 
he  rent  a  six-room  house  on  the 
beach,  A  house  that  housed 
Hemingway,  Michener,  and  my- 


self. Where  else  could  he  find  a 
house  with  all  that  room  and  two 
servants  all  for  fifty  dollars  a 
monthT  and  keep  a  dog,  Lobo, 

One  of  the  most  touching 
obits  I  have  ever  heard  was  the 
one  Mac  wrote  when  Lobo  died. 
Mac  loved  that  dog. 

I  met  a  number  of  interesting 
people  at  Mac's  home:  Ben 
Stahl,  the  artist,  had  a  beautiful 
home  on  the  key  and  I  did  a 
spread  for  House  Beautiful  on  it. 
He  bulldozed  a  hill  and  built  the 
house  with  a  basement— un- 
heard of  in  Florida  those  days. 
There  was  a  john  in  the  base- 


ment! When  you  closed  the 
door,  a  panel  on  the  right-hand 
wall  slid  up  and  a  bar  with  a 
small  refrigerator  below  was  at 
your  elbow. 

Another  person  l  met  at  Mac's 
was  a  folk  singer  with  a  guitar- 
Burl  Ives, 

I  left  Sarasota  and  moved  to 
Miami  where  I  lived  until  I  had  to 
have  my  leg  amputated  (bad  cir- 
culation) and  then  moved  to 
Riverviewt  a  small  town  south  of 
Brandon  which  is  a  small  town 
south  of  Tampa. 

Bob  McConnell 
Rlverview  FL 


RTTY  LOOP 


from  page  78 

tional  cassette  recorder.  The 
unfortunate  side  is  that  no  com- 
patible tape  system  is  used  for 
these  tapes.  So,  owners  of  large 
6800  systems  cannot  assemble 
programs  on  the  large  systemt 
dump  them  to  tape  and  toad  that 
tape  into  the  ATR-6BQ0,  They  are 
forced  either  to  figure  out  some 
direct  way  of  loading  or  to  type 


in  programs  by  hand,  which  is 
very  tedious  for  long  programs, 

So,  let's  see  what  we  have. 
The  Microlog  ATR  6800  is  a  ver- 
satile computer-based  (Motor 
ola  6800)  RTTY/Morse  system 
capable  of  operating  on  Baudot. 
ASCII,  or  Morse.  Enhancement 
programs  are  available  to  add 
convenience  functions  in  the 
standard  modes,  or  to  add  addi- 


tional modes,  namely,  transmis- 
sion of  SSTV  (reception  is  not 
supported}.  Used  on  Baudot 
RTTY,  probably  the  most  likely 
application,  the  unit  can  provide 
good  solid  communication, 
once  familiarity  with  the  unft  is 
obtained.  Other  modes  can  be 
run  with  ease  equal  to  Baudot, 
and  operation  is  similar,  no  mat- 
ter what  the  mode. 

Problems?  Well,  putting  the 
functions  on  the  keycaps  would 
help  the  learning  process  im- 
mensely. Tuning  is  marginal 
with  the  provided  indicator;  two 
LEDs  for  Mark  and  Space  would 
make  tuning  less  of  a  chore.  The 


CNTRLA 

E*lt  from  Computer  Mode 

CNTflL-Z 

Zoom/normal  toggle 

CNTRL-B 

Cusette  Tape  P  ley f Record 

CNTRUJ 

Select  number  of  char  per  line 

CNTRL-C 

Send  clock  lime 

CNTRi-1 

Demodulator  toggle 

CNTRl-D 

SYNC  (diddle}  on/off 

CMTRL-2 

Hi/ low  tone  toggle 

CNTRL-E 

Computer  terminal  mode 

CNTRL-3 

Namialrtnverted  toggle 

CNTRL-F 

Ignore  received  line  feed  code 

CNTRL-4 

agc  toggle 

CNTRL-G 

Anll-CW  toggle 

CNTRL-9 

Printer  char  line  length 

CKTRLH 

Select  MARK/SPACE  frequencies 

CNTflLSPC 

Morse  intercharacler  spacing 

CNTRL-J 

Half  Full  duplex  select 

CNTRLSK 

Receive  mode 

CNTflLK 

Set  clock 

CMTRL-KN 

Receive  modeF  deer  but  for 

CNTRL-L 

Line  Mode,  onioft  toggle 

CNTRL-AR 

Word  wrap  toggle 

CNTRLM 

Morse  mode 

CKTRL-. 

Memory  sLia 

CNTflL-N 

Printer  enable' disable  toggle 

GNTflL-TAfl 

Display  system  status 

CNTRLO 

Enter  Computer  Mode 

CNTRL  ESC 

Re4nHialutt  display 

CNTRL-P 

Printer  speed  select 

CNTRL-  + 

Extend  STOP  bit 

CNTRLS 

Split  screen  line  position 

CNTRLSK 

Transmit  mode,  save  butter 

CNTRLT 

RTTY  Mode 

SHIFT-KN 

Transmit  mode 

CNTRL-U 

tins  hilt  on  space  toggle 

SHIFTAR 

Receive  when  buffer  empty 

CNTRLV 

Black/ white  display  toggle 

SHirro 

Morse  when  buffer  empty 

CNTRLW 

Word  mode,  on/off  toggle 

SHIFT'BT 

RTTY  when  buffer  empty 

CNTRLOC 

Select  operating  speed 

CNTRLY 

Keying  relay  toggle 

. , .  and  many 

more   .  . 

Fig,  2.  A  TR-6800  keyboard  commands. 


display  size  is  a  function  of  the 
amount  of  RAM  dedicated  to  the 
video  display;  nonetheless,  forty 
characters  on  RTTY  is  a  bit  more 
than  half  of  a  standard  RTTY 
line,  and  any  attempt  at  format- 
ting is  useless,  A  hard-copy 
printer  is  probably  still  needed 
for  any  type  of  message  or  nov- 
elty work;  this  may  be  one  of  the 
new  ASCII  printers ,  however, 
and  need  not  be  an  old  green- 
key-greaser.  The  character  gen- 
erator could  be  changed  to  a 
more  standard  type,  and  per- 
haps another  software  function 
provided  to  switch  the  keyboard 
into  conventional  lowercase  un- 
shifted,  uppercase  shifted  for- 
mat in  ASCII. 

Overall,  if  s  a  good  unit,  but  I 
don't  think  ft  is  the  end  of  the 
line.  Microlog  is  actively  work- 
ing on  new  options  and  fea- 
tures, as  are  many  other  manu- 
facturers, I  think  we  all  need  to 
keep  our  eyes  open— it  can  only 
get  better. 

We  will  catch  up  on  some 
reader  input  next  month,  and 
take  a  look  at  more  equipment 
useful  to  the  RTTYer  as  time 
goes  by.  Questions  about 
RTTY?  Even  if  we  covered  it  a 
few  years  ago,  you  may  have 
missed  it.  Let  me  know  what  you 
need  to  find  out,  and  look  for  the 
answer  here  in  RTTY  Loop. 


MM  HELP 


I  recently  obtained  a  Trio 
9R59D  general-coverage  com- 
munications receiver,  but  no 
schematic  or  service  manual 
was  available  from  the  previous 


owner.  I  will  gladly  pay  for 
photocopies  or  an  original  man- 
ual. This  receiver  was  manufac- 
tured in  the  60s  and  soid  by 
Simpsons-Sears   in   Canada. 


Thank  you. 

F.  G.  Clark  Forrest  VE3BOF 

102  Richmond  St.  N. 

Hensall,  Ontario 

Canada  N0M  1X0 

I  need  two  things.  First,  a 
schematic  for  a  Knight  C-577 
speech  compressor.  Second,  a 
schematirtmanual  for  a  signal 
monitor,  Model  SM7403,  made 
by  Defense  Electronics,  lnc+f  of 
RockviHe  MD.  Most  important  I 


need  to  know  what  i-f  frequency 
the  signal  monitor  operates 
with.  Without  that,  I  cannot  use 
it! 

Any  costs  for  schematics/ 
manuals  or  copies  thereof  will 
be  happily  reimbursed.  Please 
notify  me  of  what  you  have. 

SSG  Gary  E.  Kohtala  WA7NTF 

Qtrs  772D,  Shiloh  St. 

Ft.  Devens  MA  01 433 

(617V772-0395 


73  Magazine  *  March,  1981     97 


CONTESTS 
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B ARTQ  SPRING  RTTY  CONTEST 

0200  GMT  March  21  to 
0200  GMT  March  23 

The  total  contest  period  is  48 
hours  but  not  more  than  30 
hours  of  operation  is  permitted, 
Tim©  spent  as  listening  counts 
as  operating  time.  The  18  hours 
of  non-operating  time  can  be 
taken  at  any  time  during  the 
contest  but  off-periods  may  not 
be  less  than  3  hours  at  a  time. 
Times  on  the  air  must  be  sum- 
marized on  the  summary  sheet. 
There  are  separate  categories 
for  single-operators,  multi-oper- 
ator, and  shortwave  listener  sta- 
tions. Use  all  amateur  bands 
from  80  through  10  meters.  Sta- 
tions may  not  be  contacted 
more  than  once  on  any  one  band. 

EXCHANGE: 

The  message  exchange  con* 
Slsts  of  1)  time  in  GMT;  this  must 
consist  of  a  full  four-figure 
group  and  the  use  of  the  expres- 
sion "same"  or  "same  as  yours'* 
will  not  be  acceptable.  2)  RST 
and  message  number;  the  mes- 
sage must  consist  of  a  three* 
figure  group  starting  with  001 
for  the  first  contact  made. 

SCORING: 

All   two-way   RTTY  contacts 

with  other  stations  within  one's 
own  country  earn  two  points; 
those  contacts  outside  your 
country  are  worth  ten  points.  All 
stations  can  claim  a  bonus  of 
200  points  for  each  country 
worked,  including  their  own. 
Note  that  any  one  country  may 
be  counted  again  if  worked  on  a 
different  band,  but  continents 
are  counted  once  only.  The 
ARRL country  list  is  used  and,  in 
addition,  each  W7K,  VE/VO,  and 
VK  call  area  will  be  counted  as  a 
separate  country.  Final  score  is 
sum  of  QSO  points  times  the 
total  number  of  countries 
worked  added  to  the  number  of 
countries  times  200  bonus 
points  each  times  the  number  of 
continents.  Note,  proof  of  con- 
tact will  be  required  in  cases 
where  the  station  worked  does 
not  appear  in  any  other  contest 
log  received  or  the  station 
worked  does  not  submit  a  check 
log* 


AWARDS: 

Certificates  will  be  awarded 
to  the  leading  stations  in  each 
of  the  three  classes,  the  top  sta- 
tion in  each  continent,  and  to 
the  top  station  in  each  W/K, 
VE/VO,  and  VK  area,  If  a  contes- 
tant manages  to  contact  25  or 
more  different  countries  on  two- 
way  RTTY  during  the  contest  a 
claim  may  be  made  for  the 
Quarter  Century  Award  (QCA) 
issued  by  BARTG  and  for  which 
a  charge  of  $3,00  (USA)  or  15 
IRCs  is  made.  Make  your  claim 
at  the  same  time  you  send  in 
your  log.  Holders  of  existing 
QCA  awards  will  automatically 
have  new  countries  added  to 
their  records.  However,  due  to 
the  high  volume  of  work,  it  will 
not  be  possible  to  prepare  and 
dispatch  any  new  awards  or  up- 
date any  existing  awards  until 
the  final  results  of  the  contest 
have  been  evaluated  and  pub- 
lished. 

Additionally,  If  any  contes- 
tant manages  to  contact  sta- 
tions on  two-way  RTTY  with 
each  of  the  six  continents  and 
BARTG  Contest  Manager  has 
received  either  a  contest  or 
check  log  from  each  of  the  six 
stations  concerned,  a  claim  may 
be  made  for  the  WAC  Award 
issued  by  the  American  RTTY 
Journal.  The  necessary  informa- 
tion will  be  sent  to  the  Journal, 
which  will  issue  the  WAC  Award 
free  of  charge. 

ENTRIES: 

Use  a  separate  sheet  for  each 
band  and  indicate  all  times  on 
the  air.  Logs  should  contain: 
date/time  in  GMT,  callsign  of 
station  worked,  RST  and  mess- 
age number  sent,  time,  RST  and 
number  received,  and  points 
claimed.  Logs  received  from 
shortwave  listeners  must  con- 
tain both  the  full  report  sent  and 
received  by  the  station  logged. 
Incomplete  loggings  are  not  eli- 
gible for  scoring.  The  summary 
sheet  should  show  the  full  scor- 
ing, the  times  on  the  air,  and  in 
the  case  of  multi-operator  sta- 
tions, the  names  and  callsigns 
of  all  operators  involved  with  the 
operation  of  the  station.  All  togs 
must  be  received  by  May  31, 
1981,  in  order  to  qualify.  Sum- 
mary and  log  sheets  are  avail- 


able from  the  Contest  Manager 
at  the  address  shown  below. 
The  judges'  decision  will  be  final 
and  no  correspondence  can  be 
entered  into,  In  respect  of  Incor- 
rect or  late  entries,  and  all  logs 
submitted  will  remain  the  prop- 
erty of  the  British  Amateur 
Radio  Teleprinter  Group.  Send 
entries  to:  Ted  Double  G8CDW, 
89  Linden  Gardens,  Enfield,  Mid- 
dlesex England  EN1  4DX. 

TENNESSEE  QSO  PARTY 

2100  GMT  March  21  to 

0500  GMT  March  22 

1400  to  2200  GMT  March  22 

This  is  the  11th  annual  QSO 
party  sponsored  by  the  Tennes- 
see Council  of  ARC,  You  may 
work  the  same  station  on  differ- 
ent  bands,  modes,  or  counties. 
Repeater  contacts  are  not  al- 
lowed. Mobiles  compete  against 
mobiles,  portables  against  port- 
ables. Single-transmitter  entries 
only,  please.  No  county-line 
operations  allowed  for  multiple 
contacts.  Portable  stations 
must  set  up  per  Field  Day  rules. 
No  "Msf  operations  are  allowed. 

EXCHANGE: 

Signal  report  and  state,  prov- 
ince, country,  or  TN  county, 

SCORING: 

Score  one  point  per  phone 
QSO;  two  points  per  CW  QSO  on 
80,  1.5  points  on  other  bands. 
Combine  phone  and  CW  score 
as  one  contest,  TN  stations  mul- 
tiply QSO  points  by  sum  of  nunv 
ber  of  different  states,  TN  coun- 
ties, and  VE/VO  provinces.  All 
others  multiply  QSO  points  by 
the  number  of  different  TN  coun- 
ties worfced.  For  stations  working 
outside  their  home  TN  county, 
score  200  bonus  points  for  each 
county  with  a  minimum  of  10 
QSOs.  A  power  bonus  multiplier 
of  1.5  is  available  to  all  stations 
operating  at  200  Watts  dc  or 
less  during  the  entire  contest 
period, 

FREQUENCIES: 

Phone— 3980,  7290,  14280, 
21380,  28580. 

CW— appro*.  50  kHz  up  from 
bottom  of  each  band,  Novices 
within  their  bands. 

A  WARDS: 

Plaque  to  TN  winner,  TN  mo- 
bile, and  portable,  plus  out-of- 
state  winners.  Certificates  with 
complete  contest  summary  to 
every  station  sending  In  logs 
with  at  least  15  contacts. 


ENTRIES: 

Logs  must  show  date/time  in 
GMT,  station  worked,  band, 
mode,  exchange,  and  score.  Use 
separate  log  sheets  tor  each 
band  with  over  50  contacts.  Sub- 
mit a  cross-check  sheet  similar 
to  AflRL  CD77  if  over  200  QSOs 
are  made.  Logs  must  be  legible 
to  avoid  disqualification.  Logs 
must  be  mailed  by  May  1,  1981, 
to:  Dave  Goggio  W40GG>  1419 
Faveit  Dr.,  Memphis  TN  38116, 
Please  include  a  business-sized 
SASE  with  your  logs. 

CARF  PHONE 
COMMONWEALTH  CONTEST 

1200  GMT  March  21  to 
1200  GMT  March  22 

This  contest  is  sponsored  by 
the  Canadian  Amateur  Radio 
Federation  (CARF)  and  is  open 
to  all  radio  amateurs  licensed  to 
operate  within  the  Common- 
wealth or  British  Mandated  Ter- 
ritories, Operators  may  use  the 
entire  24-hour  contest  period. 
All  contacts  must  be  made  on 
SSB  using  80  through  10  meters. 
Only  one  contact  may  be  made 
with  any  station  using  a  Com- 
monwealth callsign  except 
those  within  the  entrant's  own 
call  area.  UK  stations  may  not 
work  each  other  for  points. 

EXCHANGE 

RS  report  and  a  three-figure 
serial  number  commencing  with 
001  and  increasing  by  one  for 
each  successive  contact  in  the 
contest  period,  irrespective  of 
the  band  In  use.  Each  exchange 
must  be  acknowledged  by  the 
receiving  station. 

FREQUENCIES: 

Suggested  frequencies  are  a 
plus  or  minus  20  kHz  of  3600, 
3780,  7080,  14180f  21200,  28480, 

SCORING: 

Each  completed  contact 
scores  five  points.  Additionally, 
a  bonus  score  of  20  points  may 
be  claimed  for  the  first,  second, 
and  third  contacts  with  each 
Commonwealth  call  area  on 
each  band,  All  UK  stations 
count  as  one  call  area. 

ENTRIES: 

Entries  may  be  single-  or 
muitiband,  Stngle-band  entries 
should  show  contacts  on  one 
band  only;  details  of  contacts 
made  on  other  bands  should  be 
enclosed  separately  for  check- 
ing purposes.  Only  single- 
operator  entries  will  be  accept- 
ed. A  single-operator  station  is 
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•ne  manned  by  an  individual 
rho   received   no  assistance 
whatsoever  during  the  contest 
leriod.    Multiband   entries   will 
iot  be  eligible  for  single-band 
■wards.  Points  are  deducted  for 
errors  In  the  logs.  For  unmarked 
luplicate   contacts    for  which 
>oints  have  been  claimed,  addi- 
ional  penalty  points  may  be  de- 
ducted. Each  entry  will  consist 
)f  the  separate  band  logs,  in- 
cluding call  area  check  lists,  a 
lummary  sheet,  and  dupe  check 
theets*  Each  entry  must  also  be 
iccompanied  by  a  signed  dec  I  a- 
at  ion  that  the  spirit  and  rules  of 
he  contest  were  observed,  as 
veil  as  the  terms  of  the  contes- 
ant's  license.  Entries  should  be 
addressed  to:  CARF  Contests 
ind  Awards  Committee,  PO  Box 
M72,  Station   D,   Ottawa,   On- 
ario,  K1P  5W4  Canada.  Under 
10  circumstances   should  en- 
ries  be  sent  via  RSGB.  The  clos- 
ng  date  for  entries  is  June  1» 
1961. 

SPRING  VHF  QSO  PARTY 

1800  GMT  March  28  to 
0400  GMT  March  30 

Sponsored  by  the  Ramapo 
vlountain  ARC.  The  contest  rules 
are  the  same  as  for  the  ARRL 
/HF  QSO  Parties  except  FM 
Dperation  is  not  permitted  below 
450  MHz. 

EXCHANGE: 

Signal  report  and  ARRL  sec- 
tion, 

SCORING: 

One  QSO  point  for  50-  to 
!  44-MHz  contacts,  2  points  for 
220-  to  430-MHz  contacts,  and  3 
points  for  1215  MHz  and  up. 
Multiply  QSO  points  by  the  sum 
of  ARRL  sections  per  band. 

ENTRIES: 

Use  the  ARRL  VHF  QSO  Party 
or  similar  forms,  or  send  an 
SASE  to  RMARC  for  entry  forms. 
All  who  submit  entries  will 
receive  a  copy  of  the  results. 
Mall  entries  by  April  27  T 1981T  to: 
Ramapo  Mountain  ARC,  PO  Box 
364,  Oakland  NJ  07436. 

YL  ISSB  QSO  PARTY— CW 

0001  GMT  March  28  to 
2359  GMT  March  29 

Two  six*hour  rest  periods  are 
required.  Operating  categories 
include:  single-operator,  DX/WK 
teams,  and  YUOM  teams,  All 
bands  will  be  used  and  the  same 
station  may  be  contacted  on  dif- 
ferent bands  for  contact  points 
but  not  as  country  multipliers. 


All  contacts,  however,  must  be 
made  outside  the  American 
phone  bands.  Two  meters  may 
be  used,  but  contacts  must  be 
direct  and  not  through  repeaters. 

EXCHANGE: 

Name(  RST,  SSB'er  number, 
country,  state,  and  partners 
call.  If  no  partner,  leave  blank.  If 
non-member,  send  "no  number/' 

FREQUENCIES: 

3665,7070,  14070,21070 

SCORING: 

Score  eight  points  for  each 
member  contacted  on  any  conti- 
nent. Non-member  contacts 
count  one  point.  Only  member 
station  contacts  count  for  multi- 
pliers. Multipliers  are  each 
state,  country,  and  province, 
also,  each  team  contacted,  but 
only  once  for  each  team.  When 
DX/WK  partners  contact  each 
other,  it  counts  as  a  double  mul- 
tiplier. Final  score  Is  sum  of 
QSO  points  times  the  total 
multiplier. 

AWARDS: 

Extraordinary  certificates  will 
be  issued  to  the  highest  individ- 
ual score,  DX/WK  teams,  YUOM 
teams,  and  score  for  highest 
single-operator  category.  Regu- 
lar certificates  to  the  highest 
state,  country,  and  Canadian 
province  winners. 

ENTRIES: 

Logs  must  show  date/time 
(GMT),  RST,  SSB'er  number, 
partner's  call,  mode  of  opera- 
tion, band,  and  period  of  rest 
time.  Summary  sheets  show 
number  of  states,  Canadian 
provinces,  countries,  YUOM 
teams,  DX/WK  teams,  and  part- 
ner contacts.  All  entries  must  be 
postmarked  by  May  15, 1981. 

Any  member  desiring  to  enter 
the  DX/WK  Team  category 
should  immediately  send  re- 
quest to  Lyle  F.  Shaw  KC4LF, 
6329  Fairway  Blvd.,  Apollo 
Beach  FL  33570.  For  record  pur- 
poses, requests  should  be  made 
in  writing.  In  the  week  preceding 
the  QSO  party,  members  desir- 
ing a  partner  may  request  one 
through  system  controls  on 
SSB'ers  daily  systems.  No  team 
assignments  will  be  made  after 
the  party  begins. 

YUOM  teams  are  self-evident 
in  their  operation  and  need  not 
file.  Single-operator  category 
members  are  eligible  unless 
entered  with  teams.  Non-mem- 
bers  enter   single   op   only! 


DX/WK  teams  consists  of  a  DX 

and  WK  member.  The  team 
score  Is  the  sum  of  both  part- 
ners. Score  to  be  determined 
when  both  logs  are  received. 
When  only  one  log  is  received, 
credit  will  be  given  as  a  single- 
operator.  YUOM  teams  consist 
of  one  YL  member  and  one  OM 
member  who  are  related:  hus- 
band/wife, father/daughter, 
mother/son,  and  brother/sister. 
Operation  must  be  from  the 
same  QTH,  using  the  rig  with 
his/her  own  call. 

WORLD  RTTY  CHAMPIONSHIP 

The  IATG  Radiocommmuni* 
cations  and  CD  publications  are 
again  sponsoring  a  series  of 
contests  for  RTTYers  on  ail  con- 
tinents. The  purpose  of  the  con- 
test is  not  only  to  increase  inter- 
est among  radio  amateurs  for 
RTTY,  but  also  to  promote  inter- 
est in  long-range  contacts.  That 
Is,  to  stress  intercontinental 
contacts  rather  than  domestic 
contacts  as  in  previous  con- 
tests. For  this  purpose,  IATG 
and  CD  have  organized  three 
contests  during  the  year  The 
first  was  back  in  January  but  in- 
formation was  received  too  late 
for  publication.  The  remaining 
contests  are  the  North  and 
South  American  RTTY  Flash 
Contest  this  month  and  the 
Europe  and  Africa  RTTY  Giant 
Flash  Contest  in  May. 

For  each  of  the  three  contests 
there  wili  be  a  general  winner 
plus  a  winner  from  each  of  the 
two  continents  involved.  Separ- 
ate standings  for  each  conti- 
nent plus  a  general  standing  for 
each  contest,  will  be  published 
In  various  magazines.  Points  for 
the  overall  championship  will  be 
awarded  as  follows: 

For  contest  winners— First 
place,  50  points;  Second,  46 
points;  Third,  43  points;  Fourth, 
41  points;  Etc.  to  44th,  1  point. 

For  continental  winners — 
First  place,  25  points;  Second, 
22  points;  Third,  20  points; 
Fourth,  18  points;  Fifth,  17 
points;  Etc.  to  21st,  1  point. 

Standings  are  independent, 
continental  winners  can  also  be 
general  winners. 

At  the  end  of  the  three  con- 
tests, continental  and  general 
standing  points  will  be  totaled 
and  a  World  Champion  of  the 
Five  Continents  will  be  declared 
according  to  the  new  final 
standing  obtained.  Prizes  as 
usual  are  awarded  for  the  four 
first-place  winners,  Consolation 
prizes  will  also  be  awarded. 


NORTH  AND  SOUTH 
AMERICA  RTTY  FLASH 

1800  GMT  March  28  to 

0200  GMT  March  29 

1200  to  2400  GMT  March  29 

The  points  and  multipliers  are 
awarded  in  a  manner  to  encour- 
age long-range  contacts,  which 
are  an  indication  of  the  opera- 
tor's ability  and  the  efficiency  of 
his  equipment.  The  contest 
committee  is  open  for  sugges- 
tions or  constructive  criticism 
which  will  be  considered  for  the 
rules  for  future  contests.  They 
are  especially  interested  in  sug- 
gestions as  to  what  regulation 
they  might  incorporate  in  future 
contests  to  encourage  the  use 
of  home-made  microprocessor 
and/or  programming  on  com- 
mercially available  equipment  in 
RTTY.  Use  all  bands  from  80  to 
10  meters,  Operating  classes  in- 
clude single-  and  multi-operator 
with  single  transmitter  plus 
SWLs.  Each  station  may  be  con- 
tacted only  once  on  any  one 
band.  Remember  that  all  con- 
tacts must  be  on  RTTY! 

EXCHANGE; 

RST,  QSO  number,  and  your 
continent. 

SCORING: 

QSO  points  are  earned  as 
follows:  QSO  on  80  or  40  me- 
ters—2  points;  20—3  points; 
15—6  points;  10—8  points.  No 
points  or  multipliers  for  con- 
tacts with  one's  own  country. 
Only  two-way  RTTY  contacts  are 
valid. 

Multipliers  are  given  for  coun- 
tries and  continents.  Use  the 
DXCC  country  ftst,  plus  count 
each  call  area  of  VE/VOt  VWK, 
VKf  PY,  LU,  JA,  and  UAC/9  as 
separate  countries.  A  multiplier 
is  given  for  each  country  worked 
on  the  20  through  10  meters.  No 
multipliers  for  contacts  on  80  or 
40  meters  with  one's  own  conti- 
nent. A  separate  multiplier  may 
be  claimed  for  the  same  country 
if  a  different  band  is  used  (maxi- 
mum of  3  times).  Only  countries 
which  appear  In  at  least  3  other 
logs  will  be  valid  multipliers, 
unless  a  QSL  confirmation  is 
submitted.  One's  own  country  is 
not  valid  as  a  multiplier.  For  con- 
tacts with  North  and  South 
America,  both  the  sender  and 
the  receiver  will  receive  100 
points  as  a  multiplier.  Each  of 
the  remaining  continents  re- 
ceive 50  points.  An  additional 
100  points  will  be  given  for  each 
contact  with  North  and  South 
America  on  15  or  10  meters. 
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The  final  score  Is  the  total 
QSO  points  times  the  total  num- 
ber of  countries  times  the  total 
number  of  continents  plus  the 
total  points  for  NA  and  3A  sta- 
tions worked.  Example:  600  QSO 
points  times  10  countries 
worked  times  100  continent 
points  equals  600,000,  plus  20 
stations  of  NA  and  SA  worked 
on  15-10  meters  gives  a  grand 
total  of  602,000  points. 

Attentlont  Two  promotional 
periods  are  included  in  the  con- 
test: 1900  to  2000  GMT  March  28 
and  1200  to  1400  GMT  March  29. 
Stations  operating  from  Europe, 
Africa,  Australia-Oceania,  and 
Asia  contacting  NA  and  SA  dur- 
ing these  hours  will  double  their 


points  for  these  periods. 

Beginner  handicaps  are  of- 
fered to  RTTYers  entering  logs 
In  the  contest  who  have  not  par- 
ticipated In  previous  contests, 
They  will  receive  an  additional 
5%  of  their  final  score.  Addition- 
al handicaps  offered  are  10%  of 
the  total  final  score  of  the  win- 
ner of  previous  RTTY  Champion- 
ships or  8%  of  the  total  final 
score  for  the  winner  of  one  or 
more  preceding  RTTY  contests. 
SWLs  also  may  enter  and  they 
should  use  the  same  scoring 
rules.  A  separate  results  table 
will  be  made  for  these  entries. 

AWARDS: 

Prizes,  as  usual,  are  reserved 


WARDS 


from  page  22 

managers  of  this  new  service? 
Meet  Laryl  Myers  N7BM  Y  who  is 
the  General  Manager  She  is 
relatively  new  to  amateur  radio 
but  is  already  a  dedicated  brass- 
pounder^  when  she  finds  time. 
She  has  an  extensive  back- 
ground  in  filing  system  manage- 
ment. It  took  Laryl  only  two 
weeks  to  learn  the  code  and 
theory  for  her  Technician  li- 
cense and  then  another  two 
weeks  after  her  ticket  arrived  to 
upgrade  to  General.  She  has 
definite  goals  of  attaining  60 
wpm  on  CW  and  indicates  she 
will  be  an  Extra  someday  soon! 
Jokingly,  Laryl  expresses  regret 
that  she  doesn't  expect  to  be  on 
the  phone  bands  for  some  time 


to  come. 

As  for  her  counterpart,  Laryl 's 
assistant  manager  is  Pat  Berry 
KB7JW,  Pat  was  first  licensed  in 
1962  as  K7SGX.  He  is  strictly  a 
CW  operator  who  takes  pride  In 
working  high-speed  rag-chews, 
So  far,  his  longest  QSO  has 
been  24V2  hours  continuous, 
but  he  hopes  someday  to  top 
that  time,  Low  end  of  60  meters, 
anyone? 

How  do  you  use  the  service? 
It's  all  relatively  simple.  Keep  at 
least  two,  preferably  three,  legal 
sized  SASEs  on  file  with  the  ser- 
vice at  all  times.  Make  sure  they 
contain  the  current  amount  of 
first-class  postage.  Place  your 
callsign  in  large  block  letters  in 
the  upper  left-hand  corner  and  in 
the  middle  of  the  flap  on  the 
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for  the  four  first-place  winners. 
Consolation  prizes  will  also  be 
awarded. 


ENTRIES; 

Use  separate  log  sheets  for 
each  band.  Logs  must  contain 
date/time  in  GMT,  callsign,  RST 
and  QSO  number  sent/received, 
country  and  continent  multipli- 
ers, points,  and  final  score.  The 
contest  disqualification  criteria 
used  by  the  ARRL  in  its  contests 
apply  also  to  this  contest.  Fail- 
ure to  observe  any  rules  will 
result  in  exclusion  of  the  entry 
for  the  final  results  and  any 
such  log  will  be  considered  as  a 
check  log.  Logs  compiling  er- 


rors exceding  10%  of  the  final 
score  will  also  be  excluded  from 
the  final  standing.  Each  log 
received  becomes  the  property 
of  the  IATG  Radiocommunica- 
tions  and  will  not  be  returned. 
The  decision  of  the  organizing 
committee  in  any  dispute  will  be 
final  and  any  subsequent  con- 
troversy may  not  be  referred  to 
the  civil  court,  Remember  that 
the  contest  Is  valid  towards  the 
final  standing  of  the5-Contlnent 
World  Championship. 

In  order  to  qualify,  all  logs 
must  be  received  no  later  than 
April  30, 19B1+  Send  logs  to:  Prof. 
Franco  Fanti,  Via  A.  DalloNo  n 
19,  Bologna  40139  Italy. 


back  of  your  SASE.  When  you 
receive  one  of  your  SASEs,  send 
another  one  to  replace  it.  Don't 
forget  your  outgoing  QSLs  that 
you  owe  people.  The  service 
needs  them  to  stuff  waiting 
envelopes  of  the  people  you've 
had  a  QSO  with. 

To  send  cards  into  the  out- 
going bureau,  pre-sort  them  in 
alphabetical  order  by  call  area. 
Place  no  more  than  20  in  each 
envelope,  along  with  your  25c 
handling  fee.  Make  sure  you 
place  proper  postage  on  your 
envelope  as  the  service  cannot 
accept  postage-due  material. 
Address  your  cards  to:  US  QSL 
Service,  PO  Box  814,  Mulino  OR 
97042. 

SIX-METER 
CROSS  BAND  AWARD 

Sponsored  by  the  Society  for 
the  Preservation  and  Encour- 
agement of  Six  Meters,  this  new 
Crossband  Award  is  awarded  In 
acknowledgement  of  attaining 
two  or  more  DX  contacts  made 
via  six-to-ten  meters  crossband. 

For  those  not  familiar  with 
crossband  operation,  this  par- 
ticular procedure  becomes  nec- 
essary for  a  good  many  Euro- 
pean operators  whose  countries 
do  not  allow  six-meter  trans* 
mission  due  to  commercial 
broadcasting  frequencies  being 
subjected  to  interference.  To 
satisfy  both  the  government 
needs  as  well  as  the  wants  and 
wishes  of  many  European  six- 
meter  enthusiasts,  a  crossband 
effort  has  proven  to  be  extreme- 
ly effective  and  ever  increasing- 
ly popular. 

To  apply  for  this  award  or  to 
obtain  more  Information  about 
this  society,  write  Armin  Mon- 
tavon  WB90VC,  SPESM  Secre- 


tary, PO  Box  268,  S.  Elgin  IL 
60177.  The  cost  of  the  award  is 
$1.00  to  cover  the  postage  and 
handling. 

For  those  award  seekers  In- 
terested in  specialized  commun- 
ications, let's  review  a  couple  of 
video  awards  being  offered  for 
SSTV  and  ATV  respectively. 

10-METER  SSTV  NET  AWARD 

There  is  a  very  successful 
SSTV-Vldeo  Net  taking  place 
each  Saturday  at  1800  GMT  on 
28.680  MHz.  An  average  of  30 
stations  have  been  checking  in 
with  various  interests  in  SSTV 
transmissions.  To  those  who 
make  3  SSTV  Net  Check-ins,  a 
very  special  Net  Award  certifi- 
cate will  be  issued.  For  more 
details,  why  not  check  into  the 
net  or  write  one  of  the  founders 
of  the  net?  Contact  Mike  Stone 
W8DQCD,  PO  Box  H,  Lowden  IA 
52255, 

ATV  MASTER 
SCANNERS  AWARD 

Henry  Ruh  WBSWWM,  pub- 
lisher of  ATV  Magazine,  has 
written  and  provided  me  with 
details  of  their  Master  Scanner 
Award.  The  award  has  various 
levels  of  operating  achievement: 
work  5  stations  on  each  of  5 
bands,  6  stations  on  each  of  6 
bands,  7  stations  on  each  of  7 
bands,  8  stations  on  each  of  8 
bands.  9  stations  on  each  of  9 
bands,  and  10  stations  on  each 
of  10  bands,  or  work  25  stations 
on  10  meters,  10  stations  on  6 
meters,  or  10  stations  on  any 
band  above  144  MHz. 

Only  contacts  made  after 
August  1,  1978,  count  toward 
this  award.  Submit  your  verified 
list  of  contacts  with  a  $1.00 
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award  fee  to  Master  Scanner 
Award,  PO  Box  1347,  Blooming- 
ton  IN  47402. 

WORKED  ALL 
NEW  JERSEY  AWARD 

The  original  Worked  Ail  New 
Jersey  Award  certificate  is 
again  being  offered  by  the  Mor- 
ris Radio  Club  to  all  amateurs 
having  established  contact  with 
all  21  New  Jersey  counties. 
There  are  no  specific  modes  or 
bands  required  but  endorse- 
ments will  be  granted  for  single 
band  or  mode  accomplish- 
ments. 

To  apply,  have  your  list  of  21 
counties  verified  by  at  least  two 
amateurs  or  a  radio  club  secre- 
tary. Forward  this  list  along  with 
an  award  fee  of  $2,00  to:  Morris 
Radio  Club.  PO  Box  53,  Whip- 
pany  NJ  07981. 


100  CCXX  AWARD 

To  the  many  (220-MHz)  opera- 
tors who  read  this  column,  the 
220  NOTES  of  the  metropolitan 
Chicago  area  have  an  awards 
program  designed  expressly  for 
you. 

An  attractive  certificate  is 
awarded  to  amateur  radio  oper- 
ators who  contact  a  minimum  of 
100  separate  stations  anywhere 
on  the  220-MHz  bandt  through  a 
repeater  or  simplex. 

To  apply,  prepare  your  list  of 
contacts  in  order  of  date  and 
time  (GMT)  worked,  Have  this 
list  verified  by  at  least  two 
amateurs  or  a  radio  club  secre- 
tary. Forward  this  application 
along  with  an  award  fee  of  $1 .00 
to:  220  NOTES,  Greg  Pletrucha 
WB9SNZ.  2216  N.  Kiidare  Ave- 
nue, Chicago  I L  60639. 


THE  LITTLE  BAY  AWARD 

This  seems  to  be  the  month 
for  amateur  radio  clubs.  We 
hope  other  organizations  will 
take  the  hint  and  submit  their 
own  awards  as  the  L'Anse 
Creuse  Amateur  Radio  Club  has 
done.  Here  we  announce  their 
Little  Bay  Award. 

Applicants  need  to  confirm 
contact  with  10  individual  mem- 
bers from  the  radio  club,  DX  sta- 
tions require  only  3  member  con- 
tacts. A  list  of  members  and  ac- 
tual frequencies  they  monitor 
may  be  obtained  by  writing  Ted 
Bak  WB8ZMEt  35751  Dunston, 
Sterling  Heights  Ml  48077. 

Once  you  have  established 
the  required  contacts  and  ob- 
tained confirmation,  submit 
your  list  to  Ted  along  with  an 
award  fee  of  $1 .00  to  cover  post- 
age and  handling. 


WORKED  ALL 
VERMONT  AWARD 

The  Central  Vermont  Amateur 
Radio  Club  wishes  to  announce 
that  it  has  once  again  reacti- 
vated the  Worked  All  Vermont 
Operator  Award. 

To  qualify  for  this  award  pro- 
gram, applicants  must  work  13 
of  the  14  counties  of  the  state  of 
Vermont.  Applicants  may  utilize 
any  band  or  mode  or  any  combi- 
nation thereof,  with  the  excep- 
tion of  repeater  operation.  There 
are  no  time  limitations. 

To  apply,  prepare  a  list  of 
qualifying  contacts  and  have  it 
verified  by  at  least  two  amateurs 
or  by  a  local  radio  club  official. 
Send  this  list  with  an  award  fee 
of  $2.00  to:  Central  Vermont 
Amateur  Radio  Club,  c/o  Grant 
Taylor,  RFD  #1,  Box  150,  Cabot 
VT  05647. 


FCC 


12,  In  summary,  we  believe  that  it 
would  be  contrary  to  the  public  irUeresi 
to  permit  a  person  who  is  not  a  licensed 
iinidieur  rjdio  operator  Lo  operate  an 
amateur  radio  station  lo  control  a  model 
*  in  raft,  for  all  of  the  foregoing  reasons, 
the  interpretation  of  |  97  79{d]  made  by 


ihe  Commission's  staff  is  hereby 

,  i 'firmed. 

Federal  Communications  CtunmJ»sionr 

WihUm  |  Trk*rico. 

Secretory. 
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would  he  able  to  make  the  call  lawfully 
because  then  two  amateur  radio  stations 
would  be  involved  No  such  convoluted 
rationale  underlies  the  provisions  of 
3  97.79fii].  On  its  face,  j  97,7U[dJ  Rives 
discretion  to  an  amateur  operator  to 
allow  a  non  licensed  person  [i.e.  a  third 
parly]  fa  enguge  in  communication** 
using  his  transmitter,  under  proper 
monitoring  conditions  and  supervision 
b>  the  licensee.  We  concur  with  ihe 
staffs  view  that  this  refers  to  two-way 
communications.  To  say  thai  this  would 
preclude  the  licensed  operator  himself. 
att  control  operator,  from  using  his  own 
si  at  ion  lo  m  like  a  phonepulch  struma 
nvidulity  and  we  rejeel  the  inference 
that  petitioner  draws  from  its 
hypothetical  situation. 

10.  Appeal ms  on  an  equity  bails, 
petitioner  avers  thai  under  our 


interpretation  of  the  rule,  model  aircraft 
enthusiasts  who  are  not  yet  licensed 
amateur  operators  will  be  deprived  of 
exposure  to  amateur  radio  activity 
because  they  are  not  permitted  to 
control  the  aircraft  by  operating  the 
amateur  radio  transmitter.  We  re | eel 
(his  argument  for  the  reason  that  the 
person  who  truly  has  uji  avid  interest  in 
amaieur  radio  has  a  myriad  number  of 
opportunities  to  advance  his  interest 
and  to  at q- lire  proficiency  in  Ihe  art  and 
hobby  of  amateur  radio.  In  fad.  it  is 
quite  probable  that  the  model  airplane 
enthusiasm's  major  interest  is  in  model 
•i i rp lanes,  nut  radio. 

11,  We  believe  that  any  need  for  more 
channels  for  control  of  model  aircraft 
should  Lie  niel  tn  the  Radio  Control 
Riidio  Service.  In  thisi  connection,  il  is 
noted  that  AMA  has  a  petition  for 
rulemaking  lRM-3248)  currently  on  file 
with  the  Commission  which  asks  for 
sui-h  additional  frequencies. 


MM  HELP 


\  would  like  to  obtain  informa- 
tion on  connecting  an  FSK/ 
AFSK  unit  to  use  with  a  Macro- 
tronics  M-fiQ  (M-800)  ham  inter- 
face  (TRS-80)  in  conjunction 
with  a  Kenwood  TS-520+  Any 
type  of  information  is  appreciat- 
ed. All  inquiries  will  be  an- 
swered I ! 

James  Gonsalves,  Sr. 
2257  Manhattan  Place 
Santa  Clara  CA  95051 


I  need  the  current  address  of 
Omega-T  Systems,  or  a  repair 
facility  for  the  Omega-T  antenna 
noise  bridge,  Model  TE-01.  The 
company  is  no  longer  receiving 
mail  at  516  W.  Belt  Line  Rd., 
Richardson  TX.  My  bridge  gen- 
erates noise  but  will  not  null, 
even  into  a  dummy  load. 

Bill  Koczon  W2HWQ 

85  Lakeland  Drive 
Brick  Town  NJ  08723 
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als  to  work  with,  only  the  organi- 
zation to  make  use  of  them  is 
lacking. 

The  obvious  thing  then  is  to 
make  a  trip  to  Africa,  sit  down 
with  the  leaders  of  these  coun- 
tries and  make  them  aware  of 
the  fantastic  resource  they  have 
at  hand  and  are  not  using.  Un- 
fortunately, the  obvious  is  not 
always  the  best  approach . . , 
and  I  guess  that  holds  particu- 
larly with  the  Third  World  na- 
tions. 

The  weakness  of  the  idea  lies 
In  the  leaders,  who  are  for  the 
most  part  occupied  largely  with 
staying  leaders.  Just  as  the  first 
Item  of  business  for  an  elected 
official  i  n  the  US  is  to  get  started 
with  his  reelection  campaign, 
the  bulk  of  the  effort  for  an 
African  leader  is  in  staying  alive 
and  in  control.  It  is  a  fight  for 
most  of  them  and  as  a  result 
they  are  far  too  busy  to  really 
consider  matters  of  benefit  to 
their  countries. 

Remember,  if  you  will,  my 
writing  about  the  fear  that  most 
African  governments  have  of 
personal  communications.  A 
leader  who  is  having  to  fight  dai- 
ly to  stay  in  power  is  going  to 
have  very  little  interest  in  the  in* 
traduction  of  low-cost,  portable 
personal  communications,  He*ll 
rightly  think  that  this  will  be  an 
Invitation  for  his  foes  and  for  ter- 


rorists to  set  up  their  communi- 
cations for  the  purpose  of  doing 
him  in,  This  is  why  the  ARRL 
miniature  transistor  rigs  were  so 
completely  rejected.  Not  that 
that  has  been  much  of  a  prob- 
lem, for  as  far  as  I  know  most  of 
these  rigs  have  been  either  sto- 
len or  "mislaid"  right  here  in  the 
US  and  the  whole  project  a  di- 
saster which  the  ARRL  would 
prefer  to  cover  up. 

Visiting  hams  do  not  present 
any  perceived  danger  to  these 
African  governments,  so  our  OX- 
pedttions  are  able  to  visit  and 
operate  from  many  of  these 
countries.  But  when  it  comes  to 
organizing  anything  In  the  way 
of  communications  for  their  citi- 
zens, that's  another  matter.  The 
fact  is  that  one  is  hard  put  to 
point  to  any  African  nation 
which  appears  stable  at  this 
time.  I've  visited  a  number  of 
them  and  am  getting  letters 
from  hams  in  others,  so  I'm 
keeping  on  top  of  the  situation 
fairly  well.  You  may  be  sure  that 
If  I  see  a  good  opportunity  to 
visit  a  country  with  the  expecta- 
tion that  I  might  succeed  In  get- 
ting amateur  radio  set  up,  I  will 
be  on  the  next  jet. 

In  the  meanwhile,  we  should 
be  laying  the  groundwork  for 
this.  It  is  important  that  some 
representative  of  amateur  radio 
reach  the  heads  of  the  African 
countries  and  explain  about 
amateur  radio.  While  little  may 


be  possible  right  now,  the  stage 
can  be  set  for  something  later 
on.  The  time  just  might  come 
when  the  leader  of  a  country  is 
well  enough  established  so  he 
will  have  the  luxury  of  starting 
some  long-range  plans  to  bene- 
fit his  country.  I  hope  we  are 
there  at  that  time.,  .with  our 
homework  done. 

THINKING  OF  WRITING? 

While  our  top  priority  for  arti- 
cles Is  on  state-of-the-art  con- 
struction projects,  the  fact  is 
that  virtually  every  one  of  you 
has  at  least  one  good  article 
bottled  up  in  you,  just  waiting  to 
get  Into  print. 

What  do  you  enjoy  reading 
about?  Well,  most  other  readers 
are  Just  the  same  as  you ...  so 
give  some  serious  thought  to 
having  at  a  typewriter  and  get- 
ting into  print. 

If  youTre  doing  any  kind  of 
original  designing  and  construc- 
tion, be  sure  that  you  document 
every  step  so  that  you  can  help 
others  to  enjoy  what  you've 
done.  Sure,  you'll  get  paid  for 
the  article, ,  .and  you'll  hear 
about  it  from  just  about  every- 
one you  contact  on  the  air  or  at 
clubs.  Authors  achieve  a  sort  of 
instant  stardom  which  is  re- 
membered for  an  amazingly 
long  time. 

If  you're  not  into  building,  per- 
haps you've  done  some  other 
things  which  would  be  of  Inter- 
est..  .a  DXpeditlon.  .  .or  even 
some  interesting  perspective  on 
everyday  hamming.  When  is  the 
last  time  you  read  something  in- 
teresting about  traffic  han- 
dling? About  repeaters?  OXing? 
Or  even  some  Idea  which  might 
help  rag  chewers , . ,  and  heaven 
knows  rag  chewers  need  help 
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COAX-SEAL 

•  Only  material  that  will  adhere  to  poly  vinyl 
or  vinyl  outer  cob*  lackets 

•  Forms  and  seals  over  odd  shaped  and 
difficult  fittings 

•  Non-con  laminating  and  non-condijctivre 

•  Wide  ambient  temperature  range 
|-30f  to  -180°F) 

■  Stays  flexible  lor  years  thus  insuring 
moisture  proof  connections. 

•  Reuseable-  allows  you  to  quickly 
disconnect  fittings  and  reseal  them  with 
the  same  material. 

•  A  must  for  satellite  TV- microwave  work 
-wire  antenna  at  solder  [Oinis-m  the  shack 

Packaged  pn  convenient  v?'  *  60"  roll 
2  rolls  $4.00  post  pam         ^407 

DEALER 
INQUIRIES  WELCOME 


Seals  coax  fittings  from  moisture 
and  corrosion 


COAX* SEAL  *     the  new  space  age  material  thai  is  quick  and 
simple  to  apply  Remove  backing  from  approximately  6"  of  plastic. 
Wrap  outer  covering  toward  fitting  After  wrapping,  kneed  to  form 
a  smooth  surface  and  force  out  w  EFFECTIVE  -FOOL  PROOF  - 
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Universal  Electronics.  Inc. 

1260  Aida  Drive,  Reynoldsburg,  Ohio  43068 


more  than  any  other  group. 

Have  you  been  running  some 
Novice  classes  and  thus  have 
some  Ideas  which  might  help  us 
get  more  hams?  Or  has  your 
club  come  up  with  a  project 
which  might  spark  others  into 
similar  cooperative  projects? 
Perhaps  you  know  a  ham  who 
has  done  an  outstanding  job  of 
helping  others,  organizing  a  net, 
or  other  work  which  would  be  of 
interest  and  inspiration  to  alt  of 
us? 

How  do  you  write?  Simple, ,  - 
use  a  typewriter,  double  space, 
leaving  generous  margins  tor 
editing,  send  in  hand-drawn 
sketches  of  circuits  and  the  best 
photos  you  can  manage.  73 
pays  for  all  material  accepted 
for  publication,  unlike  other 
magazines  which  either  do  not 
pay  at  all... or  else  may  pay 
upon  publication,  which  can  be 
months  later.  Many  hams, 
whose  names  you  see  often  in 
print,  are  making  their  hobby 
pay  very  well  for  them, ,  ,and  in 
addition  are  getting  the  satis* 
faction  of  providing  pleasure 
and  inspiration  for  about 
150,000  73  Magazine  readers. 

{Send  for  "How  To  Write  For 
73"  — just  drop  a  card  to 
Editorial  Offices,  73  Magazine, 
at  the  address  below.) 

As  an  author,  you  certainly 
want  to  get  the  top  dollar  for 
your  work,  not  juat  give  it  away. 
You  also  want  it  to  be  read  by 
the  widest  possible  readership. 
This  means  you  should  get  It  to 
73  for  publication-  Our  technical 
staff  will  look  it  over  and  get 
back  to  you  within  several 
weeks  and  let  you  know  if  it  has 
been  accepted  (along  with  a 
check).  Or  they  may  ask  lor 
some  changes  or  additions, 
or  even  reject  it.  You  still  have 
three  more  ham  magazine  which 
are  hungry  for  articles,  so  your 
chances  of  not  being  published 
at  all  are  remote. 

73r  which  publishes  the  most 
articles  of  all  the  ham  maga- 
zines  and  which  reaches  the 

active  and  enthusiastic  hams 
. .  As  your  best  bet.  Is  that  boast 
of  publishing  the  most  articles 
just  smoke  or  is  it  fact?  You  can 
count  'em  yourself .  During  1980, 
73  Magazine  published  290 
feature  articles.  In  the  same 
time  period,  QSTt  the  next  larg- 
est ham  magazine,  published 
142  articles. .  Jess  than  half  as 
many. 

Send  your  article  to  Jeff 
DeTrayf  73  Magazine,  Peter- 
borough NH  03458, 
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FUN! 


John  Edwards  KI2U 
78-56  86th  Street 
Giendate  NY  11385 


What  are  hams  realty  like?  Have  you,  like  many  of  usf  ever 
pondered  this  question?  What  is  it  that  draws  people  into  amateur 
radio  rather  than,  say,  stamp  collecting? 

This  month,  we're  setting  aside  the  usual  crossword,  acrostic, 
matching,  and  other  puzzles,  and  replacing  them  with  something  dif- 
ferent. Something,  we  hope,  that  will  be  just  as  enjoyable  as  any  puz- 
zle to  complete.  What  follows  is  a  poll— a  survey—that  will  tell  us 
something  about  ourselves,  who  we  are  and  why  we  do  what  we  do. 

This  is  not  a  scientific  survey.  For  it  to  be  such,  we  would  have  to 
solicit  responses  from  a  carefully  selected  cross  section  of  hams. 
Instead,  what  we  hope  to  gather  are  the  random  responses  of 
readers  of  this  column,  A  collection  of  the  gut  feelings  of  amateurs 
as  they  answer  questions  ranging  from  their  personal  life-styles  to 
how  they  view  emerging  trends  in  our  hobby. 

So,  please  take  the  time  to  fill  out  the  responses  and  mail  them 
back  to  the  address  at  the  top  of  this  column.  If  you  don't  want  to  cut 
up  the  magazine,  photocopies  are  fine.  You  will  note  that  there  is  no 
place  on  the  form  for  your  name,  address,  or  call— this  Is  an 
anonymous  survey  and  we  really  don't  want  to  know  who  you  are, 
just  what  you  think!  In  a  few  months,  we'll  be  printing  and  analyzing 
the  responses,  and  the  results  should  be,  to  say  the  least,  in- 
teresting. Have  FUN! 


1)  Sex: 


2)  Age: 


ELEMENT  1— BACKGROUND 

A)  Male 
Bj  Female 

A)  15  or  below 

B)  16-21 

C)  22-39 

D) 40-59 

E)  60  and  above 


3)  License  class; 

A)  Novice 

B)  Technician 

C)  General 

D)  Advanced 

E)  Extra 

4)  Number  of  years  licensed: 

A)  1  year  or  less 

B)  1  -5  years 

C)  6-10  years 

D)  11-20  years 

E)  21  years  and  up 

5)  Do  you  have  a  new  (post-March  78)  call? 

A)  Yes 
B)No 

6)  How  many  hours  a  week  do  you  devote  to  amateur  radio? 

A)  0-1  hour 

B)  2-5  hours 

C)  6-10  hours 

D)  11-20  hours 

E)  21  or  more  hours 

7)  Which  HF  band  do  you  use  most? 

A}  80-75  meters 

B)  40  meters 

C)  20  meters 

D)  15  and/or  10  meters 

E)  Don't  operate  HF 

8)  Which  VHF-UHF  band  do  you  use  most? 

A)  6  meters 

B)  2  meters 

C)  220  MHz 

D)  420  MHz  and/or  up 

E)  Don't  operate  VHF-UHF 

9)  Which  mode  do  you  use  most? 

A)SSB 
B)CW 
C)FM 
D)AM 
E)  Other 

10)  How  much  money  have  you  spent  on  amateur  radio  within  the 
past  year?  (Include  QSL  expenses,  magazine  subscriptions,  club 
dues,  and  other  incidental  expenditures,) 

A) Q-$250 
B) $251 -$500 

C)  $501 -$1,000 

D)  $1,001  -$2,500 

E)  $2,501  and  up 

ELEMENT  2— SOCIAL  CHARACTERISTICS 

11)  Has  amateur  radio  influenced  your  career  choice? 

A)  Greatly 

B)  Somewhat 

C)  Not  at  all 


RESPONSE  FORM 

Instructions:  Read  each  question  and  mark  your  response  by 
circling  the  appropriate  letter  next  to  the  number  of  the  question. 
Please  note  that  some  questions  have  up  to  five  possible  responses, 
while  others  have  as  few  as  two.  Please  make  only  one  circle  next  to 
each  question  number  ort  like  the  FCC,  we  will  not  count  the  entire 
question.  Attach  a  separate  sheet  for  any  comments  you  might 
have. 
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12)  If  a  Novice  sent  you  a  QSL  after  a  QSO  with  no  return  package, 
would  you  answer  it? 

A)  Yes 

B)No 

13)  Do  you  routinely  look  up  the  license  class  of  the  person  you're 
talking  to  In  the  Callback! 

A)  Yes 

B)  No 

14)  Do  you  think  amateur  radio  was  better  10  years  ago? 

A)  Much  better 

B)  Somewhat  better 

C)  The  same 

D)  Somewhat  worse 

E)  Much  worse 

15)  Do  you  think  amateur  radio  was  better  20  years  ago? 

A)  Much  better 

8)  Somewhat  better 

C)  The  same 

D)  Somewhat  worse 

E)  Much  worse 

16}  Did  you  ever  use  a  "cheat  book"  to  upgrade  your  license? 

A)  Yes 
B)No 

17)  If  someone  offered  you  a  million  dollars,  tax  free,  on  the  condi- 
tion that  you  give  up  amateur  radio  forever,  would  you? 

A)  Yes 
B)No 

18)  Has  ham  radio  ever  Interfered  in  your  personal  relationships? 
(i.e.,  time  with  your  wife,  husband,  children,  lover,  etc.). 

A)  Yes 

B)  No 

19)  Have  you  ever  tried  to  interest  a  family  member  in  amateur  radio? 

A)  Yes 
B)No 

20)  Do  you  think  most  hams  have  a  sense  of  humor? 

A)  Yes 
B)No 

21)  Do  you  get  upset  when  you  hear  hams  "kidding  around'1  on  the 
air? 

A)  Yes 
8)  No 

22)  Have  you  ever  intentionally  jammed  a  repeater  or  otherwise  pur- 
posely interfered  with  a  QSO? 

A)  Yes 
B)No 

23)  Do  you  think  amateur  radio  lowers  your  neighbor's  opinion  of  you? 

A)  Yes 
B)No 

24)  If  your  closest  ham  friend  beat  you  in  a  major  contest,  how  would 
you  feel? 

A)  He  must  be  a  better  operator  than  me 

B)  Contesting  is  Just  luck 

C)  The  contest  was  set  up  unfairly 

D)  It  was  easy  for  him  to  win,  he  has  better  equip- 
ment 

E)  He  must  have  cheated 

25)  Do  you  make  most  of  your  friends  through  amateur  radio? 

A)  Yes 

B)No 

26)  When  attending  a  ham  club  meeting,  flea  market,  or  convention, 
do  you  wear  a  callsign  badge? 

A)  Yes 
B)No 

27)  If  you  answered  yes  to  the  above  question,  what  size  is  your 
badge? 

A)  1  line 

B)  2  tines 

C)  3  lines 
0)4  lines 
E)  Larger 

28)  If  your  closest  friend  won  a  Collins  KWM-380  in  a  contest,  would 
you  feel  jealous? 

A)  Yes      B)  No 


ELEMENTS— OPERATING  HABITS 

29)  Do  you  depend  on  a  Morse  code  reader  or  microcomputer  code 
display  for  most  of  your  CW  QSOs? 

A)  Yes 
B)No 

30)  What  sort  of  CW  sending  devices  do  you  use  most? 

A)  Straight  key 

B)  Regular  keyer 

C)  Memory  keyer 

D)  Keyboard 

E)  Never  send  CW 

31)  If  required,  could  you  solidly  copy  CW  at  the  speed  at  which  you 
were  licensed? 

A)  Yes 
B}No 

32)  Have  you  ever  purposely  operated  in  an  amateur  subband  you 
weren't  licensed  to  use? 

A)  Yes 

B)  No 

33)  Do  you  think  the  FCC  affects  amateur  radio  in  a  positive  manner? 

A)  Yes 

B)  No 

34)  What  do  you  think  of  the  new  ham  exams?  (Answer  this  even  if 
you  have  never  personally  taken  one  of  these  new  tests.) 

A)  Excellent 

B)  Good 

C)  Fair 

D)  Poor 

E)  Terrible 

35)  Just  for  the  heck  of  it,  have  you  ever  talked  to  a  friend  on  the 
"wrong"  sideband?  (e.g,t  LSB  on  20  meters.) 

A)  Yes 
B)No 

36)  Do  you  ever  speak  to  foreign,  non-English-speaking  hams, 
in  their  own  language? 

A)  Always 

B)  Sometimes 

C)  I  attempt  it 

D)  Rarely 

E)  Never 

37)  Do  you  think  "gentlemen's  agreements"  have  any  value? 

A)  Always 

B)  Sometimes 

C)  Never 

38)  Do  you  feel  you  are  competent  to  replace  the  finals  in  a  tube- 
type  rig? 

A)  Yes 
B)No 

39)  Do  you  feel  you  are  competent  to  replace  the  finals  in  a  tran- 
sistor type  rig? 

A)  Yes 
B)No 

40)  Have  you  ever  built  an  electronic  project  from  a  kit? 

A)  Yes 
B)No 

41)  Have  you  ever  home-brewed  an  electronic  project  from  a  book 
or  magazine? 

A)  Yes 
B)No 

42)  Have  you  ever  designed  your  own  electronic  project? 

A)  Yes 
B)NO 

43)  After  meeting  a  ham  radio  acquaintance  in  person  for  the 
first  time,  do  you  usually  think: 

A)  He  is  better  looking  than  you  thought 

B)  He  is  worse  looking  than  you  thought 

C)  He  is  about  what  you  expected 

44)  On  the  whole,  compared  to  the  general  public,  do  you  think: 

A)  Hams  are  much  better  looking 

B)  Hams  are  somewhat  better  looking 

C)  Hams  are  average  looking 

D)  Hams  are  somewhat  worse  looking 

E)  Hams  are  much  worse  looking 
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45}  Have  you  ever  operated  a  specialized   mode?  fi,eM  RTTYt 
slow  scan,  etc) 

A)  Yes 
B)No 

46)  What  do  you  think  of  contesting? 

A)  Great 
B)Good 

C)  Okay 

D)  Don't  like  it 

E)  Despise  It 

47)  What  do  you  think  of  DXing? 

A)  Great 
B)Good 

C)  Okay 

D)  Don't  like  it 

E)  Despise  it 


48)  What  do  you  think  of  repeaters? 

A)  Great 

B)  Good 

C)  Okay 

D)  Don't  like  them 

E)  Despise  them 

49}  What  do  you  think  of  traffic  handling? 

A)  Great 

B)  Good 

C)  Okay 

D)  Don't  like  it 

E)  Despise  it 

50)  Do  you  ever  secretly  hope  thai  a  mild  disaster  will  strike  your 
community  just  so  you  could  display  your  amateur  radio  skills? 
A)  Yes 
B)No 


CORRECTIONS 


There  are  two  errors  in  MThe 
Sweet  Sounding  Probe'*  (July, 
1980,  p.  84).  First,  output  capaci- 
tor C6  is  drawn  with  its  polarity 
reversed,  Second,  there  should 
be  a  connection  Indicated  at  the 
four-way  crossover  point  of  pin  8 
of  the  555,  the  left-hand  lead  of 
R6,  the  +  12  V  line  from  the  regu- 
lator, and  the  line  which  even- 
tually leads  to  pin  D, 

Howard  Batie  W7BBX 

12002  Cheviot  Drive 

Hemdon  VA  22070 

Readers  interested  in  con- 
tacting the  author  of  "Super 
Duper  for  Field  Day"  (November, 
1980),  p.  114,  should  use  my  new 
address  and  call  I  have  moved 
and  there  is  tittle  hope  of  any 
correspondence  being  forward- 
eo. 

David  Hein  WB8CEB 

3004  Bandollno  Lane 

Piano  T3C  75075 

In  "Tracker— The  Ultimate 
OSCAR  Finder/'  January,  1981, 
pp.  88-95,  there  are  some  errors 
which  have  caused  a  bit  of  ag- 
gravation. 

The  address  and  telephone 
number  of  author  WD8DRK, 
which  appear  near  the  start  of 
the  program  listing  on  page  92, 
are  incorrect.  The  correct  ad- 
dress is  given  at  the  beginning 
of  the  article.  Bruce's  new 
phone  number  rs  (313J-635-0169. 
The  trucking  company  which 
has  been  receiving  his  calls  will 
appreciate  your  using  the  new 
number 

Lines  492  and  1830  should  be 
deleted  from  the  program;  they 
are  not  needed. 


Line  452  should  be  changed 
to  read: 

The  GOTO  7520  command  at 
the  end  of  line  1505  should  be 
changed  to  GOTO  1520. 

In  line  1860,  the  left-hand 
bracket  should  actually  be  an 
up-arrow,  indicating  exponen- 
tiation. 

Line  3190  should  be  changed 
and  lines  3192  and  3194  added 
as  follows: 

1L9I    IF    5-J   1HEH   5*»*ll* 

3192  if  sat  ram  s*-"f+aicaYi {ss.D 

3194    IP   £>-!•   THEM   S$-RIGflT5  (S5,Zt 

Finally,  the  PET  version  of 
'Tracker"  is  no  longer  available 
from  the  authors.  A  version  for 
the  Apple  II  being  planned,  but 
it  is  not  yet  available. 

Jeff  DeTray  WB8BTH 
Assistant  Publisher/Editor 

It  should  be  noted  that  in  my 
article,  "CB  to  10— part  XXIX: 
put  that  Hy-Gatn  CB  board  to 
use'1  (September,  1980,  p.  102),  if 
a  40-channel  switch  is  used, 
then  a  jumper  must  be  installed 
at  the  points  on  the  board  indi- 
cated by  "J  104." 

All  of  my  boards  had  it  in- 
stalled, although  I  have  seen 
boards  without  them.  I  guess 
Hy>Gain  had  some  units  using 
different  switches,  or  the  trunk- 
mounted  versions  with  interface 
cards  that  didn't  require  the 
Jumper* 

Many  hams  have  written  me 
about  problems  getting  the 
trunk-mounted  version  running. 
As  I  cautioned  in  the  article,  you 
also  need  the  mike  and  interface 
board.  These  parts,  as  de- 
scribed in  my  article,  connect  up 
to  the  standard  circuit  board  in 


place  of  the  channel  switch  (and 
other  controls)   to   create   the 

trunk-mounted  version.  There 
are,  however,  some  nonstan- 
dard PC  cards  which  can  only  be 
made  Into  the  fancy  Hy-Oain  16 
trunk-mount,  microprocessor- 
controlled  rig. 

The  mike  on  this  rig  looks  like 
a  calculator,  with  its  keypad  and 
small  LEO  readout.  The  big  dif- 
ference is  that  the  mike  talks  to 
the  rig  via  a  serial  data  line 
which  is  decoded  by  a  special  IC 
in  the  PLL  chip  location  on  the 
board.  The  main  circuit  board 
can  be  identified  easily  since  it 
has  an  18-pin  MM58141N  IC  in 
place  of  the  usual  16-pin  PLL 
chip.  Because  of  the  serial  data 
connection,  the  PLL  cannot  be 
converted  as  described  in  my  ar- 


ticle unless  someone  is  wi 
to  do  a  lot  of  digital  design  work 
with  the  microphone — definitely 
not  worth  the  effort  on  a  $10  cir* 
cult  board. 

I  have  talked  to  the  people  at 
Meshna,  and  they  are  willing  to 
ship  the  convertible  standard 
board  (current  price  $8  for  the 
board  or  $10  for  the  trunk-mount 
chassis)  to  anyone  specifying 
that  it  Is  for  conversion  as  In  my 
article.  This  is  a  bit  of  extra  work 
for  them  as  they  have  to  sort 
through  the  pile  to  find  a  stan- 
dard unit.  People  should  ad- 
dress requests  to  John  Meshna. 
Jr.,  PO  Box  62,  E.  Lynn  MA 
01904. 

Penn  Glower  W1BG 

459  Lowell  Street 

Andover  MA  01810 


HAM  HELP 


I  have  an  Edgecom  3000A  2m 
transceiver  with  several  prob- 
lems but  no  parts  placement 
diagram  or  schematic*kM:om- 
ponent  (manufacturers'  desig- 
nation) table.  Does  anyone  have 
same,  or  know  where  I  can  get 
this  unit  repaired?  I  understand 
that  the  original  manufacturer  is 
no  longer  in  operation. 

Tom  Pendarvis  WMEMP 

215Wiidbrier 
Bail  win  MO  63011 

I  recently  acquired  a  National 
NC-173  general  coverage  short- 
wave receiver  I  am  in  need  of  a 
manual  and  schematic,  I  will 
gladly  pay  any  duplication  cost 
and  mailing  costs. 

Gary  Stone 

WLS4NC 

2  Halifax  Road 

Havelock  NC  28552 


I  need  schematic  and  service 
Info  for  GE-TPL  model  FE73JA6 
FM  2-way  radio.  I  will  pay  post- 
age if  I  can  borrow  to  make  a 
copy.  Thanks, 

Tom  McLaughlin  WB4NEX 

13308-D  Orange  Tree  Ln. 

Tampa  FL  33618 

J  need  a  schematic  diagram 
and  availability  information  on  a 
Johnson  or  B&W  electronic  T-R 
switch. 

Robert  F.  Cann  W4GBB 

1606  Loch  wood  Dr. 

Richmond  VA  23233 

i  need  a  serviceable  833A 
tube;  please  advise  condition 
and  my  cost  including  trans- 
portation. 

Edward  Dobbelaere  W7LEI 

4164  Long  Lake  Road,  SE 

Port  Orchard  WA  98366 
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NEW  PRODUCTS 


from  page  36 

available,  over-the-counter,  from 
electronic  and  personal  com- 
puter component  stores  through- 
out the  United  States  and 
Canada.  Highlighted  are  micro- 
computer interface  boards,  Vec- 
tor Plugbords™,  motherboards, 
cases,  tools,  wiring  terminals, 
and  kits,  A  complete  price  fist  is 
included.  Vector  Electronic 
Company,  Inc.,  12460  Gladstone 
Avenue,  SyimarCA  91342;  (213)- 
365-9661.  Reader  Service  num- 
ber 478, 

FIVE-MODE  KEYBOARD 

A  five-mode  sending  terminal 
Introduced  by  Curtis  Electro 
Devices  offers  keyboard  origina- 
tlon  of  Morse,  ASCII,  and 
Baudot  codes  in  addition  to  be- 
ing a  paddle  keyer,  code  prac- 
tice generator,  and  contest 
memory  unit.  Called  the 
KB  4900,  this  unit  blends  the 
power  of  a  microprocessor  with 
the  ease  of  analog  controls  and 
indicators. 

Features  Include  a  256-key 
sending  buffer  and  a  256-key 
soft-sectored  message  memory 
with  up  to  four  callups.  The  two- 
key  lockout  and  fully  debou need 
keyboard  offers  all  domestic, 
European*  and  many  commer- 
cial  prosigns  for  CW,  all  Baudot 
characters,  and  upper*  and 
lowercase  ASCII  communica- 
tion characters.  Automatic  line 
length  control,  word  wrap- 
around,   hold,  and  backspace 


are  included.  All  LTRS  and  FIGS 
shifts  are  automatic  in  the 
Baudot  mode. 

Analog  controls  (pots)  are 
provided  for  speed,  weight, 
pitch,  and  volume,  and  meters 
display  Morse  speed  and  buffer 
status.  Output  is  via  mercury 
relays  for  the  keyfine  and  PTT(or 
KOS}  line.  RTTY  output  is  a  loop 
switch. 

The  message  memories  in- 
clude three  fixed  preambles 
(CQ,  CQ  TEST,  ID  and  QRZ)  plus 
up  to  four  programmable  mem* 
ories.  An  automatic  serial  nunv 
ber  can  be  inserted  in  any  mem- 
ory or  the  buffer  for  contest  s.  An 
optional  real-time  clock  inserts 
24-hour  time  in  the  buffer  of 
memory. 

The  code-practice  mode  gen- 
erates either  true  random  (no 
answers)  or  pseudo-random 
five-letter  Morse  groups  in  eight 
lists  (with  answers).  Character 
spacing  can  be  expanded  for 
easier  learning.  Powered  by 
either  ac  or  +12  V  dc,  the 
KB-4900  measures  12"xV2M 
x4Va"  and  weighs  5  lbs. 

For  detailed  specifications, 
write  Curtis  Electro  Devices, 
Inc.,  Box  4O90t  Mountain  View 
CA  94040;  (415^494-7223.  Read- 
er Service  number  476. 

HYBRID  IC  USES 

TOUCH-TONE'  PHONE 

FOR  DATA  INPUT 

TheTeltone  M-927  accepts  all 
16  dual-tone  mufti-frequency 

(DTMF   or   touch-tone)   digits, 


Five-mode  keyboard  from  Curtis  Electro  Devices. 


plus  rotary  dial  pulses,  from  a 
telephone,  radio,  or  other 
source,  Logic  output  drives  tran- 
sistor, low-power  Schottky  TTL, 
MOSf  or  CMOS  devices.  When 
coupled  with  a  CMOS  driver,  the 
M-927  can  operate  a  digital 
display. 

DTMF  signals  can  be  trans- 
mitted anywhere  in  the  world 

over  the  switched  telephone  net* 
work  because  DTMF  digit  fre- 
quencies fall  in  the  voice  band. 
Access  to  data  entry  and  control 
devices  is  literally  universal  The 
Teltone  M-927  is  an  easy  and 
reliable  way  to  interface 
telephones  to  data  processing, 
control,  and  monitoring  equip- 
ment, and  to  consumer-oriented 
financial  service  systems.  Pin- 
selectable  logic  outputs  in- 
clude: binary,  2  of  8  (2  of  7),  1  of 
12,  or  blank.  Strobe,  three  conve- 
nient clock  frequencies,  signal 
presence,  and  DTMF/dial  pulse 
mode  indications  are  provided. 

The  40-pin  DIP  hybrid  con- 
tains a  proprietary  Teltone  LSI 
device,  dial-tone  filters,  band- 
split  filters,  and  clock  circuits.  It 
requires  only  a  3.579-MHz  color 
burst  crystal  and  a  single  12  V 
dc  source  to  become  a  complete 
decoder  circuit.  Teltone  Corpor- 
ation, 10801-1 20tb  Avenue  N,E,t 
Kirk  land  WA  98033;  (206)- 
827-9626.  Reader  Service  num- 
ber 477. 

HIGH  PERFORMANCE 
TOWER  GUYS 

Philadelphia  Resins  Corpora- 
tion announces  a  new  line  of 
PHILLYSTRAN*  high  perform- 
ance tower  guys  which  shows 
significant  improvement  in  per- 
formance over  previous  offer- 
ings,  particularly  in  the  area  of 
low  stretch. 

PHILLYSTRAN®  has  been 
used  successfully  by  over  400 
commercial  broadcast  stations 
since  its  introduction  in  1973.  In 
these  applications,  PHILLY- 
STRAN* was  chosen  over  com- 
petitive materials  such  as  wire 
strand  and  GRP  rod  primarily 
because  of  Its  combination  of 
light  weight,  high  strength,  good 
dielectric  properties,  and  ease 
of  installation.  Recently  a  sur- 
vey conducted  among  tower 
manufacturers,  riggers,  and  sta- 
tion engineers  showed  that  min- 
imizing tower  deflection  is  the 
most  important  concern  in  se- 
lecting guys.  With  this  in  mind, 
Philadelphia  Resins  Corpora- 
tion initiated  a  program  to  im- 
prove the  performance  of  its 
tower  guys.  The  result  is  an  en- 


tirely new  family  of  cables 
called  PHILLYSTRAN ^  HPTG 
which  is  specifically  designed 
to  be  used  for  supporting  large 
towers. 

The  major  improvement 
found  in  PHILLYSTRAN*  HPTG 
is  its  much  lower  elongation,  not 
exceeding  0.3%  at  usual  work- 
ing loads  and  less  than  1%  at 
tensile  loads  up  to  50%  of  the 
minimum  break  strength.  This 
low  elongation  together  with 
negligible  creep  will  decrease 
tower  deflection  and  also  makes 
possible  a  simple  tensioning 
procedure  when  installing  the 
guys.  In  addition  to  favorable 
stretch  characteristics,  PHILLY- 
STRAN* HPTG  shows  en- 
hancement in  other  areas.  Diam- 
eter for  diameter,  it  is  stronger 
than  extra-high-strength  galvan- 
ized steel  strand  and  also  en- 
joys a  three-  to  fourfold  advan- 
tage in  weight  per  foot. 

For  further  information,  con- 
tact Philadelphia  Resins  Corpo- 
ration, 20  Commerce  Drive, 
Montgomeryvilte  PA  18936; 
(215^855*8450.  Reader  Service 
number  481. 

MOLDABLE  PLASTIC 
COAX-SEAL 

COAX-SEAL  is  a  pliable, 
plastic  material  which  is  wound 
over  coax  fittings  of  any  size  or 
shape  and  then  hand-molded  to 
provide  a  long-tasting,  flexible, 
waterproof  and  dustproof  seal. 
This  new  material  stays  flexible 
at  temperatures  from  -25°Fto 
350°  F. 

COAX-SEAL  maintains  its 
sealing  qualities  regardless  of 
movement  of  the  coax  and 
adheres  to  polyvinyl  or  vinyl 
coax  jackets.  The  material 
allows  the  quick  decoupling  of  a 
coax  fitting  and  also  the  reseal- 
ing  of  the  fitting  using  the  same 
material.  Application  is  by 
nand— roll  off  approximately  6"* 
of  COAX-SEAL,  remove  backing 
paper,  wrap  starting  at  outer 
covering,  and  work  towards  fit- 
ting, allowing  a  one-half  overlap 
as  you  go.  After  the  wrap  is  com- 
pleted, gently  knead  to  form  a 
smooth  surface  and  to  force  out 
any  air 

COAX-SEAL  comes  in  rolls 
60"  longt  1/8"  thick,  and  1/2" 
wide,  50-foot  industrial  rolls  also 
are  available.  Universal  Elec- 
tronics, tnc.r  1280  Aida  Drive, 
Reynoldsburg  OH  43068;  (614y 
86&4605.  Reader  Service  num- 
ber 479. 
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CALL  FOR  QUOTES 


1508  McKINNEY 
HOUSTON.  TEXAS  77010 


P.O.  Boi  4430 M 
Santa  Clara,  CA  95054 
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PROM  Eraser 

^SsemhlBd   25  PROM  capacity  S37.5Q 
iwirh  iimei  $$9,50)  6  PROM  capacity  0SHA/ 
UL  version  (69.5D  (with  timer  $94.50) 

180  Microcomputer 

16  Mi  0  2  MHz  dock,  2K  RAM  ROM  Bread- 
board space  Excellent  ror  cotrtroT  Bare  Boanj 
S28.50.  Ful  Kit  S99.00.  Monitor  $20  OD.  Power 
Supply  Kit  135.00.  Tim/  Basic  $30. 00 

S-100  Computer  Boards 

BK  Static  Godbrjul  Euinu  IIA  Kit  149.00 
16K  Static  GodbQUt  Econo  XJV  Kit  2S9.0D 
24K  Stalic  Godtwul  Econo  XX-24  Kit  414  00 
12K  Stalic  Godboul  Econo  XX-32  Kit  537  00 
T6K  Dynamo  RAM  Kit  289  00 

32K  Dynamic  RAM  KU  328.00 

64K  Dynamic  RAM  Kit  399  00 

Video  Interface  Kit  S 139. 00 

80 IC  Update  Master  Manual  $39.00 

Comp .  IC  data  selector ,  2700  pg.  niaster  reference 
guide.  Over  51.000  cross  references,  Free  updaie 
service  through  i960  Domestic  postage  S3. 50 

Modem  Kit  560.00 
Sail  of  the  art  orig  ,  answer.  Na  turang  awesv 
sa/y    103  compatoftie  300  baud    Inexpensive 
acousac  coupter  plans  »ndu0ed  Bd  only  ST 7. 00 

LRC  7000  \  Printer  $389.00 

40/20  column  dot  matrix  impact,  std.  paper. 
Interface  aif  personal  computers 

64  4032-20  version  $405.00.  Ooiional  cah\n 
avattabte 

LRC  7000  printer  interface  cable  tor  Super  EH 
Willi  sotrarare  126.00 


NiCad  Rettery  Fixer  Charger  Kit 

Opens  snorted  cells  that  won  t  hold  a  charge 
and  Ih-en  charges  them  up .  all  in  one  (tit  w/tuII 
parts  and  instructions.  $7,25 

Rockwell  AIM  65  Computer 

650?  based  single  board  with  fitf  ASQi  keyboard 
ant)  30  coajmn  thermal  printer  20  char,  alphanu- 
meric dojptay.  ROM  monitor  fu&y  eqandatte 
5375.00,  4K  version  1450  »  4K  AssembJer 
$85.00,  8K  Eks£  Interpreter  $100.00. 

Special  small  power  supply  tor  AIM65  assem.  in 
frame  $54.00.  Complete  AIM65  in  thin  briefcase 
with  power  supply  5499,00.  Molded  plastic 
enclosure  to  hi  both  AJM65  and  power  supply 
$47.50,  Special  Package  Pnce  4K  AIM  8K  Basic, 
power  suppa/^  caoaieJ  $599.00 

AJMG5KJM  VIM  Super  EH  44  pm  expansion 
board.  3  female  and  1  male  bus  Board  plus  3 
connectors  $22.95. 

60  Hz  Crystal  Time  Base  Kit  54.40 

Converts  digital  clocks  from  AC  Fine  frequency 
to  crystal  time  base  Outstanding  accuracy 

Video  Modulator  Kit  59.95 

Convert  TV  set  into  a  hjoh  oua&ty  monitor  wo 
affecting  usage,  Comp  tot  w.1ul  rrstruc 

Multi-volt  Computer  Power  Supply 

8v  Samp,  ^rlBv  .5  amp,  5v  1.5  amp,  -5V 
.5  amp.  12v  .5  amp,  —  12v  option,  s5v,  +12v 
are  regulated  Basic  Kit  $29,95.  Kit  with  chassis 
and  all  hardware  $43.95.  Add  S4  00  shipping  Kit 
of  hardware  $14.00.  Wood  gram  case  $10. 00. 
Si  50  shipping. 
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RCA  Cosmac  1802  Super  Etf  Computer  Si 06.95 

Compare  features  before  you  decide  tn  buy  any 
other  computer.  There  Is  no  other  computer  on 
vie  market  today  that  has  all  the  desirable  bene- 
fits of  the  Steer  Eat  for  so  ii  We  money  The  Super 
Etf  is  a  small  smgje  board  computer  that  does 
many  big  things  H  is  art  excellent  computer  for 
training  anfl  lor  learning  programming  with  its 
machine  language  and  yet  it  is  easily  expanded 
with  additional  memory,  Nil  Basic.  ASCII 
Keyboards,  video  character  generation,  etc. 

Before  you  buy  another  smafl  computer,  see  if  n 
includes  the  1  oil  owing  features  ROM  monitor, 
State  and  Mode  displays.  Single  step.  Optional 
address  displays:  Power  Supply.  Audio  Amplifier 
ana  Speaker.  Futty  so dteled  for  an  CS;  flea*  cost 
of  in  warranty  repairs  Full  docu mentation 

The  Super  EH  includes  a  ROM  monitor  for  pro- 
gram loading,  editing  and  Execution  with  SINGLE 
STEP  tar  program  debugging  which  is  not  In- 
cluded m  others  at  the  same  price  With  SINGLE 
STEP  you  can  see  the  microprocessor  chip  opera- 
ting with  the  unioue  thieil  address  and  data  bus 
displays  before,  during  end  after  executing  in- 
structions Also,  CPU  mode  and  instruction  cycle 
are  decoded  and  displayed  on  &  LED  indicators. 

An  RCA  186 1  video  graphics  chip  allows  you  to 
connect  to  your  own  TV  with  an  inexpensive  video 
modulator  to  do  graphics  and  games.  There  Is  a 
speaker  system  included  for  writing  your  own 
rmjsJC  or  using  many  music  programs  already 
written.  The  speaker  amptrher  may  also  be  used 
to  drive  relays  for  control  purposes. 


plus  load,  reset,  run.  wait,  Input  memory  pro- 
tect, monitor  select  and  single  step  Large,  on 
board  displays  provide  output  and  optional  high 
and  low  address  There  is  a  44  pin  standard 
connector  slot  lor  PC  cards  and  a  50  prn  connec- 
tor slot  for  the  Quest  Super  Expansion  Board 
Power  supply  and  sockets  for  all  tC  s  are  in- 
cluded in  the  price  plus  a  detailed  f  Z7  pg  instruct 
nan  manual  which  now  includes  over 40  pgs,  of 
software  info,  including  a  series  of  lessons  to 
help  get  you  started  and  a  music  program  and 
graphics  target  game  Many  schools  and  univer- 
sities are  usmg  the  Super  Bf  as  a  course  of  study 
OEM  s  use  it  for  training  and  R&D 

Remember,  other  computers  only  offer  Super  EH 
features  at  addfbonal  cost  or  not  at  ail.  Compare 
belore  you  buy.  Super  Elf  Kit  $106.95.  High 
address  option  $8.95,  Low  address  oplion 
$9,96.  Custom  Cabinet  with  drilled  and  labelled 
plexiglass  front  parifi  $24.95.  All  metal  Expan- 
sion Cabinet,  painted  and  silk  screened,  with 
room  'or  a  S-100  boards  and  power  supply 
$57  00  Hi  Cad  flattery  Memory  Saver  UN  $6.95. 
All  kits  and  options  also  completery  assembled 
and  tested 

Questdata  a  software  publication  for  1602  com- 
puter users  is  available  by  subscription  for 
$1200  per  12  tssues,  Single  issues  $1 .50  Is- 
sues 1-12  bound  516.50. 

Tiny  Basic  Cassette  S10.D0   on  ROM  $38  00. 

original  Bf  tot  board  $14.95.  1MB  software; 
Moews  Video  Graphics  $3:50.  Games  and  Music 
$3.00,  Chip  8  Interpreter  $5.50. 


A  24  key  R£X  keyboard  includes  16  HEX  keys 

Super  Expansion  Board  with  Cassette  Interlace  $89.95 


This  is  truly  an  astounding  valuei  This  board  has 
been  designed  to  allow  you  to  decide  how  you 
want  it  optioned.  The  Super  Expansion  Board 
comes  art*  4X  of  low  power  RAH  fully  address 
able  anywhere  tn  64K  wrth  built-tn  memory  pro- 
ted  and  a  cassette  interlace  Provisions  have 
been  made  for  all  other  options  on  die  same 
board  and  it  fits  neatly  into  the  hardwood  cabinet 
alongside  the  Super  EH.  The  board  includes  slots 
lor  up  to  6K  of  EPR0M  [2706,  2758,  2716  or  Tl 
2716)  and  is  fully  socketed.  EPR0M  can  be  used 
for  the  monitor  and  Tiny  Basic  or  other  purposes 

A  IK  Super  ROM  Monitor  $19.95  is  available  as 
an  on  board  option  m  2706  EPftOM  writer!  has 
been  preprogrammed  wrth  a  program  loader/ 
editor  and  error  checking  mufti  file  cassette 

read /write  software,  {relocatable  cassette  lile) 
another  exclusive  from  Quest  II  includes  register 
save  and  readout,  block  move  capability  and 
video  graphics  driver  with  Hinting  cursor  Break 


Quest  Super  Basic  V5.0 

A  new  enhanced  version  of  Super  Basic  now 
available  Quest  was  the  first  company 
worldwide  to  ship  a  lull  sire  Basic  tor  1803 
Systems  A  complete  (unction  Super  Basic  by 
Ron  Canker  including  lloatino  pom!  capability 
With  scientific  notation  [number  range 
1 7E**) ,  32  bit  integer  r  2  bta  muto  dun 
arrays,  string  arrays;  Strug  manipulation ;  cas- 
sette l  O.  save  and  load,  basic,  data  and  ma- 


points  can  be  used  with  the  register  save  feature 
to  folate  program  bugs  quickly,  then  follow  wrth 
single  step.  If  you  have  the  Super  Expansion 
Board  and  Super  HoeftiM  the  monitor  is  up  and 
runmng  at  the  push  of  a  burton 

Other  on  board  options  include  Parallel  Input 
and  Output  Ports  wth  lull  handshake  They 
allow  easy  connection  of  an  ASCII  keyboard  to  the 
input  port  RS  232  and  20  ma  Current  Loop  for 
teletype  or  other  device  are  on  board  and  if  you 
need  more  memory  there  are  two  s-t  DO  slots  for 
static  RAM  or  video  boards  Also  a  IK  Super 
Morator  version  2  with  video  drrvtr  for  full  caoa- 
bdrty  display  with  Tiny  Basic  and  a  video  interface 
board  Parallel  I  0  Ports $9  85,  RS 232  $4.50. 
TTY  2fl  ma  l/F  $1.95.  S  IOC  $4,50,  A  50  pin 
conneclor  set  with  ribbon  cable  is  available  at 
S 15. 25  tor  easy  connection  between  the  Super 
Etl  and  the  Super  Expansion  Board. 

Power  Supply  Nil  rot  the  complete  system  (see 
Multi-volt  Power  Supply). 


chine  language  programs;  and  over  75  state- 
ments, functions  and  operations, 

Wew  Improved  lasier  version  including  re- 
number and  essentially  unlimited  variables. 
Also,  an  exclusive  user  expandable  command 
library 
Sena!  and  Paraiel  I/O  included 

Super  Basic  on  Cassette  $55  00, 


Gremlin  Color  Video  Kit  $69.95 

32  x  16  alpha/numerics  and  graphics;  up  to  8 
colors  unlri  6647  chip,  1K  RAM  at  E0CQ.  Plugs 
into  Super  Ell  44  pin  bus  No  high  res  graphics 
On  board  RF  Modulator  Kit  $4.95 


1802  16K  Dynamic  RAM  KH  $149.00 
Expandable  to  32K  Hidden  refresh  w  clocks  up  to  4 
MHz  w  no  wdii  states  Addl   I5K  RAM  $63. 00 

Super  Elf  44  pin  expansion  board;  3  female  ana  T 
male  bus.  Board  plus  3  connectors  $22.95 
Tiny  Basic  Extended  on  Cassette  $15.00 

(added  commands  include  Stringy.  Array.  Cas- 
sette IrOajfc.) 

$•100  4- Slot  Expansion  $  9  95 

Super  Monitor  VII  Source  Ustmg         $15  00 


Elf  II  Adapter  Kit  $24.95 

Plugs  into  Elf  II  providing  Super  Elf  44  and  50  pin 

plus  S-100  bus  expansion  (With  Super  Ex- 
pansion) High  and  low  address  displays ,  state 
and  mode  LED  s  optional  SIB. 00. 


Super  Color  SO 00  Video  Kit  S129. 95 

Expandable  to  256  t  192  high  resolution  color 
graphics  6647  with  all  display  modes  computer 
controlled  Memory  mapped   IK  RAM  expanda- 
ble to  6K  S-100  bus  1802,  8080,  8085,  Z80  etc. 
Editor  Assembler  $25.00 

{Requires  minimum  of  4K  tor  EA  plus  user 
senna) 

1102  Tiny  Basic  Source  listing  $19.00 

Super  Monitor  ¥2.0,2.1  Source  Listing  $20.01 


TERMS:  $5.00  mm.  order  U.S.  Funds,  Calif  residents  add  6%  tai, 

$10.00  min.  Ban kArneri card  and  Masler  Charge  accepted,  $1.00  insurance  optional. 
Postage:  Add  5%.  CO  D  *  $10.00  min.  order. 


FREE:  Send  lor  your  copy  of  our  NEW  1980 
QUEST  CATALOG,  Include  48f  stamp. 
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J?\m  ^*WW  TT  To"  Free  Number 

(•/  "*     M  I  *^  800-528-0180 

^-*  electronic^  <For  orders  on,v) 

1900  MHi  to  2SO0  MHz  DOWN  CONVERTER 

This  receiver  is  lunabte  a  range  ol  1900  to  ^500  mc  and  is  intended  lor  amateur  radio  us*  The  local  osctMaio*  is  voltage  controlled  0  ei  makrng  the  M  range  apprommately  M 
to  38  mc  [Channels  2  to  7i 

PC  BOARD  WITH  DATA  $19  99 

PC  BOARD  WITH  CHIP  CAPACITORS  13  .                               ...  ■    --.544,99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY  569  99 

PC  BOARD  WITH  ALL  PARTS  FOR  ASSEMBLY  PLU&2N6603  .(89.00 

PC  BOARD  ASSEMBLED  AND  TESTED  (99  99 

PCBOARDW1THALL  PARTS  FOR  ASStMBLV.  POWER  SUPPLY  AND  ANTENNA  Si 59. 99 

POWER  SUPPLY  ASSEMBLED  AND  TESTED  549  99 

YAGIANTENNA4  LONGAPPROX  20TO23dBGA»N                                                                                 ....  (4399 

Y AG!  ANTENNA  4  WITH  TYPE  (N,8NC.SM A  Connecion      .  564.99 

2  FOOT  DISH  WITH  FEED  AND  MOUNT  559.99 
2300  MHz  DOWN  CONVERTER 

Includes  converter  mounted  m  antenna,  power  supply,  Plus  90  DAY  WARRANTY 5259  99 

OPTION  AM  MRF902  In  from  end,  (7  dB  noise  figure}    (299.99 

OPTION  *2  2N6603  in  front  end  15  dB  noise  figure)                                                  ......                                        $359.99 

2300  MH/  DOWN  CONVERTER  ONLY 

*0dB  No+$*  F^jure  23  d9  gain  m  bo*  wilh  N  conn  Ihput  F conn  Output  Si 49  99 

7  dB  Norse  F*gure  23  dB  gain  in  bo*  W*1h  N  conn  Input  F  conn  Output  ( 1^9  9*1 

SdBNoi^c  Figure ?3dB gain  tnooa  *»tnSM A cotin  input  F  conn  Output  5^8999 

DATA  IS  INCLUDED  WITH  KITS  OR  MAY  BE  PURCHASED  SEPARATELY  (15  00 

Shipping  and  Handling  Cost: 

Receiver  KJtft  and  $1  M,  Power  Supply  add  $2.00  Antenna  add  (5  00.  Option  V2  add  $3  00,  For  complete  sysiem  add  57  50 


HOWARD/COLEMAN  TVRO  CIRCUIT  BOARDS 

DUAL  CONVERSION  BOARD  S*5  °° 

This  board  provides  conversion  from  the  3  7  4,2  band  lirsl  to  900  MHz  where  gam  and  bandpass  filtering  are  provided  and.  second  to  70  MHz  The  board  contains  both  local 
oscillators,  one  I  iited  an  dl  he  other  variable,  and  the  second  miter  Cortstructton  is  great  Py  simplified  by  the  use  of  Hybrid  iCampitbe'S  tor  the  gam  stages  Bare  boards  cost 
525  and  I  -limated  thai  pans  lor  construction  will  cost  5270  iNote  The  two  Avaolek  VTO  5  accouni  lor  $225  ol  Ihis  cost) 

47  pF  CHIP  CAPACITORS  E6  00 

I  oi  use  wMh  dual  conversion  board  Consists  ol  ft  47  pF 

70  MH*  IF  BOARD  £2*00 

Thrs  circuit  provides  about  43  dB  gain  with  SO  ohm  input  and  output  impedance  It  is  deseed  to  drive  the  HOWARO'CQLEMAN  TVRO  Demodulator.  The  on  board  band 
pass  filter  can  be  tuned  tor  Dand  widths  between  20  and  35  MR*  wiih  a  passband  ripple  ol  tess  than  ¥*  dB  Hyb^d  ICs  are  used  lor  the  gain  stages  Bare  boards  cost  525  It  is 
estimated  that  parts  for  construction  ftrill  cost  less  than  $40 

01  pF  CHIP  CAPACITORS  S70° 

For  use  with  70  MH2  IF  Board  Consists  of  7  Ol  pF 

DEMODULATOR  BOARD  ^      ' 

3  circuM  takes  the  70  MHz  center  frequency  saieiMe  TV  signal  m  the  10  to  200  millivolt  range,  detects  them  using  a  phase  rocked  loop,  deemphasnes  and  inters  the 
result  and  amplifies  the  result  to  produce  standard  NTSC  video  Other  outputs  include  the  audio  subcarner,  a  DC  voltage  proportional  to  Ihe  strength  oi  the  70  MHz  signal, 
and  AFC  voltage  centered  at  aboul  £  yoIie  DC  The  bare  board  cost  540  and  total  parts  cosi  less  than  (30 

SINGLE  AUDIO  S1&0° 

This  circuit  recovers  ihe  audio  signals  from  the  6.B  MHz  frequency  The  Miller  9051  coils  are  runed  to  pass  the  6.8  MHz  subcarner  and  the  Miller  9052  coif  tunes  for  recovery 

of  the  audio 

DUAL  AUDIO  525.00 

Duplicate  of  the  single  audio  but  also  covers  ihe  6  2  ranye 

DC  CONTROL  Si 500 

This  circuit  controls  the  VTO  S.  AFC  and  the  S  Mete' 


TERMS: 

WE  REGRET  WE  NO  LONGER  ACCEPT  SANK  CARDS 

PLEASE  SEND  POSTAL  MONEY  ORDER  CERTIFIED  CHECK  CASHIER  S  CHECK  OR  MONEY  ORDER 
PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE  WE  CHARGE  15*  i  FOR  RESTOCKING  ON  ANY  ORDER 

ALL  CHECKS  AND  MONEY  ORDERS  IN  US  FUNDS  ONLY 

ALL  ORDERS  SENT  FIRST  CLASS  OR  UPS 

ALL  PARTS  PRIME  AND  GUARANTEED 

WE  WILL  ACCEPT  COO  ORDERS  FOR  525.00  OR  OVER  ADP<2  50  fqh  COD  CHARGE 


PLEASE  INCLUDE  (2  SO  MINIMUM  FOR  SHIPPING  OR  CALL  FOR  CHARGES 

WE  ALSO  ARE  LOOKING  FOR  NEW  AND  USED  TUBES, 
TEST  EQUIPMENT  COMPONENETS  ETC 

WE  ALSO  SWAP  OR  TRADE 

FOR  CATALOG  SEE  JANUARY.  1980  73  Magazme.  10  Pages 


(602)  242-8916 

2111  W,  Camelback 
Phoenix,  Arizona  85015 
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FAIRCHILD  VHF 

95H90DC 

95H91DC 

11C90OC 

11C91DC 

11G03DC 

11C70DC 

11C58DC 

11C44DC/MC4044 

11C24DC/MC4024 

11C06DC 

11C05DC 

11C01FC 


AND  UHF  PRESCALER  CHIPS 
350  MHi  Presceler  Divide  by  10ft  1 
350  MHz  Presca  ec  O'^de  Dy  5/6 
650  MHz  PrescaJar  Divide  by  10/11 
650  MHz  Prescaier  Divide  by  5/6 
1  GHz  Divide  by  248/256  Prescaler 
600  MHz  Flip/Flop  with  reset 
ECL  VCM 

Phase  Frequency  Detector 
Dual  TTL  VCM 

UHF  Prescaier  750  MHz  O  Typ*  Fitp/Fiop 

1  GHz  Counter  Divide  by  4 

High  Speed  Dual  S4  input  HQiNQR  Gate 


J9  50 

950 

16  50 

16.50 

29  90 

12.30 

453 

3  82 

3  82 

12  30 

50  00 

1540 


TAW  BROADBAND  AMPLIFIER  MODEL  CA615B 

Frequency  response  40  MHz  to  300  MHz 
Gain:  300MHz  16d&M»n  .  17.5dBMji 

SOMHzOio  -  1  dB  from  300 MHz 
Vol  t  age      24  vol  I  s  d  e  a  t  220  ma  ma  * 

CARBIDE  -  CIRCUIT  BOARD  DRILL  SITS  FOR  PC  BOARDS 

Sue  35,  42,47,  49,51  52 

Size  53,  54,  55.  56,  57,  58.  59. 61. 63. 64. 65 

Size  66 

Size:  1.25  mm,  I  45  mm 

Size:  320  mm 


119  99 


S2  1S 

t  85 
190 
2,00 
j  5fl 


CRYSTAL  FILTERS:  TYCO 001  \UBQ  same  at  2194F 

10  7  MHz  Narrow  Band  Crystal  Filter 

3  OB  bandwidth  75  kHz  mm  20  dB  bandwidth  60  kHi  mm  40  d8  bandwidth  1 50 

kHz  m  in 
Ultimate 50  dB  insertion  loss  1  OdB  ma*  Ripple  i  0  dB  max  Ct  0*  r-  5pf  3600 

ohms  S59S 

MURATA  CERAMIC  FILTERS 

Models:    SFD-455D  455  kHz  S3  00 

SFB  4650  455  KHz  2  00 

CFM455E455hHx  7  95 

SFi  10.7  10  7  MHz  5  95 

TEST  EQUIPMENT  -  HEWLETT  PACKARD  -  TEKTRONIX  -  ETC. 
Hewlett  Packard; 

491C  TWT  Amplifier  2  to  4  Gc  1  wait  30  dB  gain  $115000 

608C  10  mc  to  480  mc   1  uV  to.SV  into  50  ohms  Signal  Generator  500,00 

t>U8D  10  to  420  mc  A  uV  to.SV  Into  50  ohms  Signal  Generator  500:00 

6i2A  450  to  1230  mc  .1  uV  to  ,5V  into  50  ohms  Signal  Generator  750.00 

614A  900  to  2100  mc  SignaJ  Generator  500  00 

6T6A   18  to  4  2  Gc  Signat  Generator  400.00 

616B   18  to  4  2  Gc  Signal  Generator  500  00 

618A  3,8  to  7  2  Gc  Signal  Generator  400  00 

616B  3,8  to  7  2  Gc  Signal  Generator  500  00 

620A  7  to  11  Gc  Signal  Generator  500  00 

623B  Microwave  Test  Set  900  00 

626A  10  Gc  to  15  Gc  Signal  Generator  2500  00 

695A  12.4  to  18  Gc  Sweep  Generator  900.00 

All  tech: 

473                225  to  400  mcAM/FM  Signal  Generator  750  00 

Singer: 

MFSVR  4      Universal  Spectrum  Analyzer  wuh  1  km  to  27  5  mc  Plug  In    1200.00 

nHW- 

*R630-100     TWT  Amplifier  8 to  12-4 Gc  100  watts 40 dB  gain  920000 

2038/2436/1 102A 

Calibrated  Display  with  an  SSB  Analysis  Module  and  a  10  to 

40  mc  Single  Tone  Synthesizer  150000 


HAMLIN  SOLID  STATE  RELAYS: 
120vac  at  40  Amps 
Input  Voltage  3  to  32vdc 
240  vac  at  40  Amps 
Input  Voyage  3  lo  32  vdc 


YOUR  CHOICE  $4,99 


RF  TRANSISTORS 

T¥Pf  PRICE 

2N*S6T  11500 

2N1562  1^.00 

2N1692  15.00 

2Nt693  15,00 

2N2632  4500 

2N2857JAN  2,52 

2N2875  12  35 

2N2880  2500 

2N2927  7  DO 

2N294  7  16  35 

2N2948  1550 

2N2949  3,90 

2  N  2950  500 

2N3287  4.30 

2N3294  1,15 

2N3301  1,04 

2N3302  105 

2N3304  148 

2N3307  12.60 

2N3309  390 

2N337S  932 

2  N  3553  157 

2N3755  7.20 

2N381&  6.00 

2N3866  1.09 

2N3866JAN  280 

2N3866JANTX  4  49 

2N3924  3.34 

2N3927  12  10 

2N39S0  2686 

2N4072  1.80 

2N4135  2  00 

2N4261  14.60 

2N4427  120 

2N4957  3.62 

2N4958  2.92 

2N4959  2.23 

2N4976  1900 

2IM5O90  1231 

2N5108  4.03 

2N5109  1.66 

2N5160  349 

2N5179  105 

2N51&4  2.00 

2N5216  47.50 

2N5583  4.55 

2N5589  6.82 


We  can  supply  any 
value  chip  capac- 
itors you  may  need 

PRICES 


i  to  to 

1  49 

11    50 

1.29 

51  -  100 

09 

101  ■  1000 

.69 

1.001  up 

49 

Toll  Free  Number 
800-528-0180 
(For  orders  only) 


TYPE 

2N5590 

2N5591 

2N5637 

2N5641 

2N5642 

2N5643 

2N6545 

2N5764 
2N5842 

2N5649 
2N5862 
2N5913 
2N5922 
2N5942 
2N5944 
2N5945 
2N5948 
2N6080 
2N6087 
2N6082 
2N8063 
2N6064 
2N6094 
2N6095 
2N6096 
2N6097 
2N6138 
2N6166 


2N6439 

2N6459fPT97&5 

2N6603 

2N8604 

A  50-12 

BFR90 

8LY568C 

BLY568CF 

CD3495 

HEP7&S3014 

HEPS3002 

HEPS3003 

HEPS3005 

HEPS3006 

HEPS3007 

HEPS3010 

HEPS5026 

HP35831E/ 

HXTR5104 

MM1500 


PR*CE 
SBJ5 
11.85 
2215 

6,00 
1005 
15.82 
1238 
27  00 

8  78 
2129 
5191 

3  25 
10  00 
4600 

8.92 
1238 
14.69 

7.74 
1005 
1130 
13  23 
1466 

7.15 
1177 
2077 
29.54 
2015 
38  60 


4577 

18  00 
1200 
12.00 

25  00 
5,00 

26  00 
25.00 
15,00 

4.95 
1130 
29  88 

995 


2495 

11.34 

2.56 

50  00 
32  20 


CHIP  CAPACITORS 

ipt  27pf 

1  5pf  33pf 
2.2pt  39pt 

2  7uf  47pt 

3.3p1  58pr 

3,&pi  68pr 

4  7pf  82pf 

56p1  100pt 

6flp'  ItOpt 

8  2p!  I20pt 

lOpf  130pt 

12pt  150pl 

I5pf  160pf 

ispt  iaopi 

22p1  200pf 


TYPE 

MM1550 
MM1552 

MM  1553 

MM1601 

MM1602/2N5842 

MM1607 

MM1661 

MM1669 

nn  An  I  y*l  J 
MM4TW? 

MM2606 

MM  8006 

MMCM918 

MMT72 

MMT74 

MMT2857 

MRF245 

MRF247 

MRF304 

MRF420 

MRF450 

MRF450A 

MRF454 

MRF458 


MRF502 

MRF504 

MRF509 

MRF511 

MRF901 

MRF5177 

MRF6004 

PT41B6B 

PT4571A 

PT4612 

PT4628 

PT4640 

PT8659 

PT978I 

PT9790 

SD1043 

SO1116 

SOT  118 

SOU  19 


TRWMRA2023-1.5 

40281 

40282 

40290 


S1000 

50.00 

56  50 

5.50 

7,50 

148 

15,00 
17  50 
3.00 
3  00 
500 
2  23 
20.00 
1.17 

117 
263 
3330 
33.30 
4345 
2000 
1185 
1185 
2183 
20  68 


108 

6.95 

4.90 

815 

500 

2162 

160 

3  00 

150 

5.00 

5.00 

5.00 

1072 

24  30 

41  70 

500 

3  00 

500 

300 


42,50 

10.90 

1190 

248 


220pf 
240pf 
270pl 
300pf 
330pf 
360p1 
390pf 
430pf 
470pt 
SlOfif 
560  pf 
620pt 
680pt 
820pt 
tOOOpt 


I200pi 
1500C 
I800pt 
2200pf 
2700p1 
3300pt 
3900pf 
4700p1 

seoopf 

6800pf 

&200pT 
OlOmt 
0l2mf 
OlSmf 
OlSmt 


ATLAS  CRYSTAL  FILTERS  FOR  ATLAS  HAM  GEAR 

5522  7,8 

5  59S2  7/WU 

5.595-  500f4/CW 

5  595  2  7LSB  YOUR  CHOICE  $24.95 

5.595-2. 7USB 

5.64S27/8 

9  0USBVCW 
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Toll  Free  Number 

800-528-0180 

(For  orders  only) 


MOTOROLA    Semiconductor 


The  RF  Line 


MRF454 


$21.83 


MRF458 


$20.68 


NPN  SILICON  RF  POWER  TRANSISTORS 


NPN  SILICON  RF  POWER  TRANSISTOR 


.  designed  for  power  amplifier  applications  in  industrial,  com 
mefcul  snd  amateur  radio  equipment  to  30  MHz. 


Specified  1 2  5  Volt,  30  MHz  Characteristics  - 

Output  Power  =  80  Wall* 
Minimum  Gain  =  12  dB 
Efficiency  =  50% 


MRF472 


$2.50 


designed      for     power     ampMiei      application*     in     industrial 
commencal  and  amateur  radjo  equipmeni  to  30  MH/ 

•  Specified  12  &  Volt,  30  MH/  Character  uiie* 

Output  Power  -  80  Watts 
Minimum  Gam      12dB 
Efficiency      50% 

•  Capable  of  Withstanding  30  1  Load  VSWfl  @  Rated  Pi)Ui  and  Vcc 


NPN  SILICON  RF  POWER  TRANSISTOR 

.  designed  primarily  for  vie  in  Urge- signal  output  amphfre*  stages 
Intended     for    use    m    Cm/en  Band    communication!    equipment 
operating    at     2?    MHz.    High    breakdown    voltages    at  low   a   high 
percentage  of  up  modulation  in  AM  circuits 

•    Specified  12  5  V,  21  MH?  Characteristics  - 
Power  Output  -  4  0  Watts 
Power  Gam  -  10  dB  Minimum 
Efficiency  -  65%  Typical 


MRF475 


$5.00 


NPN  SILICON  RF  POWER  TRANSISTOR 

,  .  designed  primarily  for  use  in  single  sideband  linear  amplifier 
output  applications  in  citizens  band  and  other  communications 
equipment  operating  lo  30  MHz. 

•  Character i zed  for  Single  Sideband  and  Large-Signal  Amplifier 

Applications  Utilizing  Low  Level  Modulation 

•  Specified  13  6  V.  30  MHz  Characteristics  - 

Output  Power      12  W  (PEP) 
Minimum  Efficiency  -  40%  (SS8) 
Output  Power  M.0W  tCWI 
Minimum  Efficiency  *  50%  tCWt 
Minimum  Power  Gam  ■  ID  dB  I  PEP  &  CW1 

•  Comm  on  Col  I  ec  to*  Cha  r  actet  \  i  at  i  on 


MHW710 


$46.45 

2  440      to   4  70MC 

UHF  POWER  AMPLIFIER  MODULE 


Tektronix  Test  Equipment 
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designed  for  12  5  voir  UHF  powei  a*nptifief  applications  in 
industrial  and  commercial  FM  equipment  operating  from  400 
to  51?  MHz 

•  Specified  12  h  Volt.  UHF  Charactensucs 

Output  Power  ■  13  Wat  is 
Minimum  Gain  =  19.4  dB 
Harmonics      40  dB 

•  50  11  Input, 'Out put  Impedance 

•  Guaranteed  Stability  and  Huqqednes^ 

•  Gam  Control  Pin  for  Manual  or  Automatic  Output  LpupI  Control 

•  Thin  Film  Hybrid  Construction  Gives  Consistent  Perlormance 

and  Reliability 
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*CK2r-i'"'r 

1L3.DQ 

sa^K/A 

#J 

wn/piin 

I 

1U250R 

9Z.DQ 

tt«. 

5.00 

«5H 

?«i  ;'j 

IQ0A 

HJ.rjO 

- 

lh.00 

«H0A 

«inscA 

ml.  00 

tl*fefi.'H2*t* 

R9» 
69S0 

i      .i 
i 
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MICROWAVE   COMPONENTS 


COMPUTER  I.C.  SPECIALS 


ARRA 

24 16 
3614-50 
«fc20* 
4C84-2GC 

6684-20F 


MEMORY        DESCRIPTION 


Variable 
Variable 
Variable 
Variable 
Variable 


Attenuator 

Attenuator 
Attenuator 
Attenuator 
Attenuator 


0  lo  6Qdfi 
18  to  26.5 
H   to  I80d& 
0  to  18MB 


GKj 


General  Microwave 


Directional  Coupler  2  to  4GKi  20dB  Type  N 

Hewlett  Packard 


K457B 
IHf7B 

477B 
H87A 

I487B 

J468A 
47BA 

J  382 
I382A 


3  94  A 

*K292A 

K422A 

B436A 


B439A 
B471A 

H532A 
G5J2A 
J5J2A 


809A 


too  ohms  Mfrgv  Thermistor  Mount 
100  ohms  He^  Thermistor  Mount 
200  onmj  Hfr^  Thermistor  Mount 
130  ohms  he^  Thermistor  Mount 
100  ohm  Neg.  Thermistor  Mount 


CHEW] 

(USED) 

(useoi 


100  ohms  Neg.  Thermistor  Mount  (USED] 
200  ohms  Neg  Thermistor  Mount  (USED) 

5.85  to  8-2  GH2  Variable  Attenuator  0  to  50dB 
8,2  to  12.4  GHz  Variable  Attenuator  0  to  50dB 


1  to  2  &»2  Variable  Attenuator  6  to  J2QdB 

Waveguide  Adapter 

16  to  26.5  GHz  Crystal  Detector 

Bandpass  Filter  fl  to  12.4  GHz 


2  ghje  Notch  Filter 
Rf  Detector 

7*05  to  10  CHr  Frequency  Meter 
3.95  to  6.85  Gti*  Frequency  Meter 
5.85  to  8.2  &H*  Frequency  Met*r 


Carriage  with  a  444A  Slotted!  Line  Untuned  Detector  Probe 
and  8096  Coaxial  Slotted  Section  2.6  to  IS  GH* 


Merrimac 


4U-25A/ 
AU-26A/ 


801 11&  Variable  Attenuator 
801162  Variable  Attenuator 


Microlab/FXR 


X&38S 

6D1-B18 

V610D 


Narda 


4U13C-10/ 

4014-10/ 

4D14C-6/ 

4U15C-10/ 

4015C-3O/ 

J044-20 

1040-20 

3043-20/ 
3003-10/ 
3003-30/ 

3043-30/ 

22574 

3033 

3032 

7B4/ 

22377 

720-6 

3503 


PRD 

U101 
X1Q1 

ctoi 

205A/367 
1958 
1B5B51 
IMC 

1706 

S88A 

14QA,C,D,E 

1094,1 

WELNSCHEL   £NG. 


Horn  8.2  -    12,4  GHz 
*  to  K  Adapter  8.2 
Coup 1 er 


12,4  GHz 


22540A  Directional  Coupler  Z  to  4  GHt  10db  Type  ^MA 

22538  Directional  Coupler  3.85  to  B  GHz  IGdB  Type  SMA 
22676  Directional  Coupler  3.85  to  8 

22539  Directional  Coupler  7.4  to  12 
23105  Directional  Coupler  7  to  12.4 

ional  Coupler  4  to  8  GHz  20dB 


GHz  6dS  Type  5MA 
GHz  lOdB  Type  SMA 
GHz  30dB  T^pe  SMA 
Type  H 


Direct 

Direci tonal   Coupler  240  to  500  MC  20dB  Type  H 

22006  Directional  Coupler  1.7  to  4  GHz  20d8  Type 
22011  Directional  Coupler  2  to  4  GHz  lOdB  Type  « 
Z2012  Directional   Coupler  2  to  4  GHz  30dB  Type  » 


220Q7  Directional   Coupler  1.7  to  3.S  GHz  30dB  Type  H 

Directional  Coupler  2   to  4  GHz   lOdB  Type  N 

Coaxial  Hybrid  2  to  4  GHz  3dB  Type  H 

Coaxial   Hybrid  950  to  2  GHz  1  dB  Type  N 

22380  Variable  Attenuator  ]   to  90dB  2  to  2. 

Waveguide  to  Type  N  Adapter 

Fined  Attenuator  B.2  to  14,4  GHz  6  dB 

Waveguide 


t  50.00 

75.00 

100.00 

100.00 
100.00 


75.00 


ISO, 00 

100.00 
106.60 

tOO.OO 
125.00 


150,00 
150,00 

250,00 
250.00 


250  00 

65.00 

250.00 

75.00 


75,00 
50.00 

300.00 
300.00 
300  00 


175.00 


100.00 
100.00 


bO.oo 

35.00 
75.00 


90-00 
90.00 
90.00 
95.00 
95.00 
125,00 
125.00 

125,00 
75.00 
75.00 

125,00 
125.00 
125,00 
125.00 

GHz  Type  SUA  550,00 
35,00 
50,00 
25.00 


12.4  to   IS  GHz  Variable  Attenuator  0  to  60dfi 

8.2  to   12.4  GH*  variable  Attenuator  0  to  60dfl 

Variable  Attenuator  0  to  60dB 

Slotted  Line  with  Type  N  Adapter 

8.2  to  12.4  QH*  Variable  Attenuator  0  to  50dB 

7.05  to  10  GHz  Variable  Attenuator  0  to  40d9 

8.2  to  12.4  GHz  Variable  Attenuator  0  to  45dS 

3.95  to  5.S5  GHz  Variable  Attenuator  0  to  45d3 

Frequency  Meter  5.3  to  6.7  GHz 

Fixed  Attenuators 

Fi*ed  Attenuators 

2692  Variable  Attenuator  4-30  to  60dB 


300.00 

200*00 
200- BO 
100.00 
100.00 
100,00 
100,00 
100.00 
100.00 
25.00 
25.00 
100.00 


2706 

2716/2516 
2114/911* 
211412 

2114U 

4027 

4060/Z1Q7 

4050/9050 

2111A-2/8111 

2112A-2 

2U5AW 

6104*3/4104 

7141-2 

MCM664JL2C 

9131 


]K  k  8  EPRGM 

2K  i  8  £P»0M  5Voll  Single  Supply 

IK  -  4  SUtiC  MM  450n* 

IK  i  4  Static  RAM  250ns 

1ft  *  4  Static  RAM  35un* 

4K  x  1  Dynamic  RAM 

4*  x  1  Dynamic  RAM 

4fc  x  1   Dynamic  RAM 

256  x  4  Statfc  RAH 

256  k  4  Static  RAM 

IK  x   1   Static  RAM  55tiv 

4K  x  ]  Static  RAM  320ns 

4K  x  I   Static  RAM  200ns 

4K  x  2  Static  RAM  200ns 

U  x  I   Static  RAM  300ns 


CP.U.  s  ECT, 


MC6800L 

MCM681QAP 

MCM68A10P 

MCM68B10P 

MC6820P 

MC68201 

HC6821P 

MCG8821P 

MCM6830L7 

NC6840P 

MC6845P 

MC584  5L 

»*C685GL 


Microprocessor 


8  Static 
8  Static 
Static 


a 


12B  * 

1Z8  * 
128  I 
HA 

PlA 

PJA 

PtA 

Hikbug 

PTM 

CRT  Controller 

CRT  Control ler 

AC1A 


RAM  450ni 
RAM  360ns 
RAM  Z50ns 


HC&852P 

55  DA 

MC6852L 

SSDA 

MC68S4P 

ADLC 

HC6860CJC5 

0-600  BP5  Mode* 

MC68621 

2400  EPS  Modem 

Mt,3850M*3 

F8  MlcrDproce^sor 

WC3852P 

F8  Memory   Interface 

HC  38521 

FB  Memory   Interface 

MKJH54H 

FB  Direct  Memory  Access 

800B-1 

Microprocessor 

8080A 

Microprocessor 

780CPy 

Microprocessor 

6S20 

PIA 

6530 

Support  For  6500  series 

2650 

Microprocessor 

TMSIOOOML 

Four  flit  Microprocessor 

TMS4024ltC 

9  «  64  Digital  Stnrage  Buffer  (FIFOJ 

TM&60UMC 

UAfiT 

MC144U 

Bit  Rate  Generator 

AT5-40C7D 

Four  Digit  Counter/Display  Drivers 

AY 5- 9200 

Repertory  Dialler 

AyS-9100 

Push  Button  Telephone  Diallers 

AV5-2376 

Keyboard  Encoder 

AY?-8500 

TV  Game  Chip 

TR1402A 

UART 

PR1472B 

UART 

PT14B2B 

UART 

8257 

DMA  Controller 

8251 

Communication  Interface 

8228 

System  Controller  £  Bus  Driver 

8212 

8  Bft  Input/Output  Port 

HC14410CP 

2  of  8  Tone  Encoder 

MC1441Z 

Low  Speed  Modem 

MC14408 

Binary  to  Phone  Pulse  Converter 

MC14409 

Binary   to  Phone  Pulse  Converter 

MC148BL 

R5Z32  Driver 

MC1489L 

R5232  Receiver 

MC1405L 

A/D  Converter  Subsystem 

HC1406L 

6  Bit  0/A  Converter 

MC140B/6/7/8 

8  9it  0/A  Converter 

MC1330P 

Low  Level  Video  Detector 

NC134W50 

Video   IF  Amplifier 

HC17  33L 

tM733  C*  Amplifier 

CM565 

Phase  Lock  loop 

<^lsi\x 


Toll  Free  Number 
800-528-0180 
(For  orders  only) 


^4» 


PRICE 


%  7.99 

JO.  00 

6.99 

8.99 

7.99 

3.99 

3.99 

3.99 

3.99 

3.99 

4.99 

14.99 

14.99 

14.99 

10.99 


13.80 

3.99 

499 

5,99 

6.99 

9.99 

B.99 

9.99 

14.99 

8.99 

29.50 

.13.00 

10,99 

5.99 
11.99 
22.00 
29.00 
14,99 

9.99 

9.99 

9.99 
4.99 
B.99 

14.99 
7.99 

15.99 

10.99 
9.99 
9.99 
9.99 

11.99 
8.99 
9.99 
7.99 

19.99 

5.99 
9.99 
9.99 
9.99 
9.99 


9 
5, 
5 
9 


99 
00 
00 

99 


14,99 
12.99 
12,99 
l.DO 
1.00 
9.00 
7,50 
4  50 
1.50 
1.17 
2.40 
2.50 


elcctroqics 


(602)242-8916 

2111  W.  Camelback 
Phoenix,  Arizona  85015 


**  Reader  Service— see  page  130 
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RAMSEY 
ELECTRONICS 
.'«  Inc. 


PARTS  WAREHOUSE 


We  now  have  available  a  bunch  of  goodies  too 
good  to  bypass     Items  are  limited  so  order  today 


2575  Baird  Rd 
Penfield,  NY  14526 

716*586*3950 


MINI  KITS  -  YOU  HAVE  SEEN  THESE  BEFORE  NOW 

HERE  ARE  OLD  FAVORITE  AND  NEW  ONES  TOO. 

GREAT  FOR  THAT  AFTERNOON  HOBBY. 


FM 

MINI 

MIKE 


A  super  high  perlormsnce  FM  wire- 
less mik*  kit!  Transmits  a  stable 
stqnal  up  to  300  yards  wilh  excep- 
tional Hud k.i  quaiiry  by  fflttfM  of  its 
buil I  in  ele/clTe!  mriit  Kil  inctij" 
case  mide  on-off  switch  antenna 
battery  and  super  instructions  This 
■s  i*#  finest  umi  available- 

FW-3  Kil  114.95 

FM-3  Wired  and  Tested  1S95 


FM  Wltelest  Mike  KM 

Transmits  up  to  300'  ID 
any  FM  hroadcasl  ra- 
dio uses  any  type  of 
mike  Runs  on  3  to  9V  Type  FM-2 
nas  added  sensitive  mtke  preamp 
stage 

FM-1  hit    SJ.»5  FM-2 


Color  Organ 

S<H?  music  come 
alive'  3  dittereni 
Jig  his  flicker  with 
music  One  light 
each  for.  high 
mid-range  and 
lows  Each  mill 
ually  ador- 
able and  drives  up 
to  300  W  runs  on 
110  VAC 

Complete  kit 
ML-i 
$8  95 


Vid*o  Hodi 
Concerts  an*  TV  !Q  m 

15V  «C«0Tl  l«t  »*!*< 
ff>e  irar»*r    Conypfteil 


monrfcn    Super 

«     Ruftt  gn  S- 

ta*   Brti  ^<lt>n 

VD-1  fTW 


Led  BHnky  KM 
A  greai  aiteniion  get- 
ter which  Alternately 
flashes  2  jumbo  LEDs 
Use  lor  name  badges 
buttons     warning 
panel  lights,  anything? 
Huns  on  3  io  IS  droits 
Complete  M  BL-t 
12  95 


Super  Sleuth 
A  super  sensmve ampli- 
fier which  will  pick  up  a 
pin  drop  at  15  feet*  Great 
for  monitoring  baby '3 
room  or  as  general  pur- 
pose amplifier  Full  2  W 
rms  output  runs  on  6  io 
tfj  volts  uses  1Mb  ohm 


Compter  ha  8ft  9 


15  95 


CPO-1 

Runs  on  3  t?  Vdc  1  wall 

Atarm.  Audro  Oscillator 


*  «HZ  oood  forGPO 
Complete  tut  12  95 


Call  Your  Phone  Order  in  Today 
TERMS:  Satlslaciion  guaranteed  or  money 
refunded  CO. P.  add  $2.00.  Minimum  order 
5G~00  Orders  under  $10.00 add  Si  50  Add  $% 
for  postage,  insurance,  handling  Overseas 
add  15*  a  N  y  residents  add  7a,  tan. 


CLOCK  KITS 

Your  old  favorites  irt  here  again     Over  7.000  Sotd  to  Dal* 
Be  one  of  the  gang  and  order  yourv  today* 

Try  your  hand  at  building  the  finest  looking  clock  on  the 
market  its  satm  finish  anodized  aluminum  case  looks  great 
anywhere  while  six  .4"  LED  digits  provide  a  highly  readable 
display  This  is  a  complete  kit,  no  extras  needed,  and  it  only 
takes  1-2  hours  to  assemble  Your  choice  of  case  colors 
silver,  gold,  black  (specify) 

Clock  kit    t?  24  hour.  DC-5  S24\95 

Clock  with  10  mm  IO  timer  12/24  hour  DC-10  $29-95 

Alarm  clock    12  hour  only   DC -8  $29.95 

12V  DC  car  dock,  DC  }  $29.95 

For  wired  and  tested  clocks  add  $t0  00  to  kit  price. 

SPECIFY  1 2  Oft  24  HOUR  FORMAT 


Whisper  Light  Kit 

An  interesting  kil,  small  mike 

picks  up  sounds  and  cnnveris 

them  to  right     The  louder  the 

sound    the  brighter  the  hghi 

ludes  mike  "controls  up  to 

300  W    runs  on  M0  VAC 

Complete  k»T  WL-1 

16  95 


Universal  Ttmer  Kit 

Provides  the  basic  parli  ind  PC 
board  required  to  p*ovid«*  *  source 
of  ,mn    dmino    and    pulse 

qeneFjdon     Uses  555  linnet  IC  and 

mcindPU  a  range  of  parts  tor  most 
liming  needs 

UT-5Kil  15*5 


Mad  Blaster  Kil 

Produces  LOUD  ear  shattering  and 
allt-niion  gelling  siren  like  sound 
Can    supply    up    la    15    watts    Qi 
00 n-Otfidus  audio  Buns  on  6-15  VPC 


MB-t  Kit 


$4.95 


Ton*  Decoder 
A  compleie  tone  deco- 
der   on    a    single    PC 
board    Features    400- 
5000      H.      adjustable 
rangp  via  20  turn  pot.  voltage  regu- 
lation   567  IC     Useful  lor  Eoutrt- 
tone  burst   detection    FSK    etc 
Can  also  be  used  as  a  stable  tone 
encoder    Run*  on  5  to  t2  volts, 
Complete  kit  TD-t      S5.95 


Siren  Kil 
Produces  upward1  and  downward 
*va«!  characteristic  pf  a  police 
Siren  5  W  peak  audio  output  runs 
on  3-15  volts  uses  3  45  Ohm 
speaker. 
Complete  kit.  SM-3  S2<95 


W  Hi  Time  ease 

•'■fCTITtPl    t-  13  M 


i  02 


Car  Clock 

The  UN- KIT.  only  5  solder  connections 

Hers'*  a  Siipur  IdOkltig    n   |0i   I  and  nnmuratr  auto  riorii   whicn  n  a  snap  lo  builrd  and 
insiaii     c\n<k  finneTifprir  ..,  completely  as5pmhi*Ti       you  only  suld«r  3  wires  ,-n 
swiichrm   fahes  abouf  15  m*mit«h    Dj»pts*  ii  h'M>tii  orron  *nh  aurornaiHC  brightn- 
conftoi  phrjtpcxM  —  g&stir*-%.  .-•••i  H  ,1  "■■.  ictaela  «ji»p*an  day  «w  n,,]hi    Cornes  >n  ■■ 

%aiinl^>4H  an.  I  i!um»ni.,rM  ,:ia*£  whh£h  can  b»  aliactwl  5  eJir^f f>w  *,v,  ^  ,i%.no2sp{ietJ 

tape    Choice  or  silver  black  at  ookd  case  ito*. 


DC  3  Hit    i^  ^our  lormal 
J  w««d  and  '^Jieit 


Calendar  Alarm  Clock 

Thecloc*  ihaisgotilaN  6  5  LEDs 
•  2  24  hour  snooze  24  hour  Alarm  4 
yea*  caJpntfar  hallery  backup  find 
lols  m  The  super  TOO!  chip  is 

used    But"  5*4x2  inches    Complete 
kit   if-  -  (nol  avaiiiibh  i 

DC-9  IM*« 


Under  Di*n  Car  Clock 

«  i«jn««  *»€P  l  tOS  »^|p  •■  ^i»c»  4  001  Sj   Keay 
3  mp  *o«*J4C   dad**  bunm  «p«ti  -j^'Ijoi*  and 

M    *rthmlJ     hHJ.   brl  ttlJtMl 

pW  1  iti«»mcr  idflfilei  17  ^n 

Aflfl  iin  no  A-^^y  una  Tern 


Video  Terminal 


PARTS  PARADE 


A  ccprnph" 


•fed  ,ywf  i 


it«f  n 
tun 

trw 


IC  SPECIALS 


LtNEAR 


3fJi 

Sfl 

555 
55fl 
Z*L 
5« 
S67 
T4l 
14M 

J  KM 
3914 


#► 


t   IS 

$1  SO 

ii  so 

$    4S 

JIM 

n.oo 

ft  00 

It  21 

10  SJ  DC 
i 
f   SO 

12  H 


4fjll 
4013 

4046 
404.<i 

mod 
si  n 


CMOS 


flUff 


DO 
.50 

si. as 

.50 
$9  00 
S500 
Si  35 
St  75 


READOUTS 

fivd  win  :t  1 1  oo 

M*r*  rjv**prMB  33  C  *     1  « 
HP  Tflt1   a)  J  00 


TRAMSISTORS 

2NMO!  P  H  lS  Til  I  OO 

jtogot  e***  iSiii  oo 

:n«co  p**p  c  *»  isvsiag 

JH**  10  »»WH  c*r  'II  i  x 

?<*#•'♦  *  4tta» 

?*^-rtijMit  N«i  1UB) 

T*tt  «ff«i  40MT  11  t  W 

TihPHPtf*  liH 

MPr  l07?f<S*i-i  t  Ml 

MPN  JBOl  fyp#  T  »fl  »■■■«  M 

PNP    390N    lyp*    1  +  A  W/1JM 

JN30ttfr  tJO 

?H»«UJT  1UM 


TTL 


74SOO 

7447 

7475 

?4196 


$  40 
%  65 
S  50 
S  50 
11  35 


SPECIAL 


IIC90 

irjite 

7?08 
7  20  7  A 
72t6D 
.'  I07C 
53  U 

5375AI3/G 
rfi  h 


St  5.00 
S  t25 
S1750 
S  550 

$2  tOO 
$12.50 
$  2.95 
$  2,95 
$  6.50 


FERR1TE  BEADS 


e  «*- 


11.11 


Re»i»lOr  As.fi 

Assortment  of  Popular  values  - 
wnTt    Cut  lead  forPr  TTirnrnimi; 
cenlrjr  leads    bap  oT  30D  or 

mora 

11  50 


Swilches 
Mini  toggle  SPOT  Si  00 

Red  Pushbuttans  NO        3  $1  00 


X  leeOf  A  at\m  good  *ee  tmaH  tone 

5  for  SI. 00 


Mbfti  a  onm 

A|itJfO*  '  im    RotilHl 

lyt»e  lor  t*r|,rts  «mke  etc 
9  lor  1200 


Cryital* 

3  579545   MHZ  SI  50 

1OPO000   MHZ  S5.O0 

5  248S00   MHZ  S5-0O 


AC  Adapters 
Good     1ci'     nfOck;      niCaO 

"  v*c  eiua 

A  5  irtK  ai-  20  m*  ft  00 

v^-^*         1210 

1?   rac  -5-  »Orrt<  f]  00 


$<n&n  buffef  alO  Hi    M  dB    sound 
oulpul  o*4  5rtJ  nit  al  1O30  tnA    TTL 


Slug  Tuned  Colli 
Small  3/16"  H&js  Slu^ft.  lurnsd  coil 

3tufni  10  lor  S1. 00 


AC  Outlel 
Panel  Mount  wilh  L.e 
4/S100 


mnm 


CAPACITORS 

TANTALUM 

1.5  uF  25V  3/51 .00 
T6  uF  25V  3rt  1.00 
22  uF  HV  3^t  00 


ALUMINUM 
£(*rliQ*.' 

HC    *  ».'  *■  *«        IU 

■5C  ,,#    t#W  AiVStlQO 
10  It  00 


fillK  CEHAMJt 

---      J«  1104) 

1   'SV  1%  Ii  00 

»'  liV  »HH 

100 pf  »  I*  00 


Sockeli 

8  Pin  10  S200 

14  Pin  10  12  00 

16  Pm  10  12  00 

24  Pin  4,12.00 

2fl  Pm  4  12  00 

40  Pm  3/12,00 


Dlodot 

5  l  V  Zener  20/11.00 

lN914Type  M/11  00 

iKV2Amp  I.- 11.00 

100V  lAmp  15,  J1  00 


2b  AMP 

100V  Bridge 
$1  .SO  each 

Mini-Bridge  50V 
1  AMP 

2  for  $1.00 


DC  DC  Conw*X*t 

5  vot  in^ut  fMOd  -9  woe  :*  3r>fia 


?5H  W  Tjjm  Tnm  Pff   H  00 
IK  20  Turn  TtHD  Pat    I  SO 


Get  am  it  IF  Filters 

Wim  ceramic  filters  7  kHz 

B'kV  455  kH2$1  50  ea 


Trimmer  C*p» 

SpfHQUE  -  3-40  pt 

Stable  PQly prqp^lnnp 

50  *P 


Cryaial  Microphone 

Small  1"  diameter  "n"  Ihicic 
cryslal  mike  cartridge   S  71 


Co* i  Connector 

Chassis  mount 

BNCtype  S1  00 


Mim  RG-174  Cob* 
10  It.  for  SI  00 


1  Volt  Batter?  Cue* 
Mice  quality  £Npi  5  lor  It  00 

*i    R^bbe*  Gfq*-^-#'v        10  Io*  11  00 


*m,i  o»  c*****  *«   c*e*  !*»»< 
-*-*v*ii>*t  d*ode*  M«f. *  i*c*  ete 
wn  see  |t0C  pc  tl  •0  *q  bag   33tT  ;■     t2  M 


C«finttUn 
$  p«ei  hrpe  aoid  contactt  <0* 
HiA-1003  car  c'oefr  medM* 
once  75  *e 


Audio 
Pre  scaler 

Make  high  resolution  audro 
measurments  great  lor  musical 
fnslrument  tuning,  PL  tones,  etc 
Multiplies  audio  UP  in  frequency, 
selectable  xto  or  ilOO,  gives  01 
HZ  resahution  with  1  sec  gate 
time"  High  sensitivity  ol£5  mv  t 
meg  input  z  and  butH-m  tillering 
gives  great  performance  Runs 
on  9V  battery  atl  CMOS 
PS-2  kit  S29.9S 

PS-2  wired 


600  MHz 
PRESCALER 


Extend  the  range  of  your 
counter  to  600  MHz  Works 
with  all  counters  Less  than 
150  rnv  sensitivity  specify  - 
10  or  -100 

Wired  Jested  PS- IB     S59.95 
K.t   PS-IB  $44,95 


30  Wall  2  mtr  PWR  AMP 

Simple  Class  C  power  amp  features  8  times  power  gam  1  Win 
tor  B  oui  2  W  in  for  t5out,  4Win  Ior30out  Max  oulpul  of  35  W. 
incredible  value,  complete  with  all  parts,  less  case  and  T-R  relay 
PA-1.  30  W  pwr  amp  kn  S22.95 

TR-1.  RF  sensed  T-R  relay  kit  695 


MRF-23S  rransistor  as  used  *n  PA-i 
S'lOUOgam    ISO  rr  *11,» 


RF  actuated  relay  senses  RF 

(tW>  and  closes  DPDT  relay 

For  RF  sensed  T-R  relay 

TR-1  K.t     $6.95 


Power  Supply  Kit 

Complete  triple  regulated  po**** 
supply  provTd&s  vanaoie  £  ro  i  &  eOfH  at 
200  ma  ami  ^5  at  t  Amp  En  client  load 
regulation  good  iillering  and  small 
sue  Less  trans  formefs  requires  6  3V 
4  1  A  and  24  VCT 
Compfeie  kit   PS-3L1  J*.*! 


OP-AMP 
SI-FETlF  13741  -Direct  pin  tor  pm 
input  t.  super  low  50  pa  input  cur 
50  for  only         19  00 


Special 

74  i  cnrnpaiibie.  but  500.000  MEG 

rent.  Io*  power  rjram 

10  lot  1200 


7&MG 

11 -Z5 

79MG 

11  25 

'23 

150 

309K 

$1  IS 

7105 

11  00 

Regulator* 


n\  ■  2 

78  IS 
7905 
79t2 
7915 


1100 
1100 
II.  25 

si. as 

11,25 


Leda    -  your  choice  please  specify 

Mini  Bad  Jumbo  Red.  High  intensity  Red  illuminator  Red  8/1  \ 

Mini  Yellow  jumbo  Vellov*  Jumbo  Green  GV*i 


Vanclorm 

MolGfOl*  UV  ??fl9  30  FF  Nominal  ctp  ?0-8Xl  PF 

S0*«ch  or  3r>H  00 


Tunabts  range 


Snrtnk  Tufaingj  NWbe 
Nice  precul  pee*  o*  shrink  en    *    ■    . 
Ihr.nh  TO    I       "iff*!  *Of  *p<ic«      SO.'H  M 


Hint  TO-S2  H«ai  Sinks 
TnerrnaiJOY  Brand  5  for  si  00 

To -220  Heat  Smh$  J  lor  SI  00 


Opto  Isolators  -  4N28  type 

Opto  Reflectors  -  PholO  diode  +  LED 


H 


S.50  en. 
$1.00  ea, 


Motex  Pin  a 

Mole«  akeadv  p^ecui  m  lenginof  f  Perfect 
lor  T4  pm  locfcel*    20  Urtpe  lor  |1  00 


CDS  Pfiolocelli 

Reainlince  vanes  «iih  hgm    250  ohmi  la 
o*et  J  meq  3  tor  f  100 
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Quality  VHF/UHF  Kits  at  Affordable  Prices- 


These  Low  Cost  SSB 

TRANSMITTING 
CONVERTERS 

Let  you  use  inexpensive  recycled 
1 0M  or  2M  SSB  exciters  on  UHF  &  VHF! 


Linear  Conveners  for  SSB.  CW.  FM,  etc. 

A  fraction  of  the  price  of  other  uruis:  no  need  to 

spend  $300-5400' 

Use  with  any  exciter;  works  with  input  levels  as 

low  as  1  mW. 

Use  low  power  tap  on  exciter  or  aim  pie  resistor 

attenuator  pad  (instructions  included). 

Link  osc  with  RX  converter  tor  transceive. 


XV4  UHF  KIT  —  ONLY  $99.95 

28-30  MHz  inr  435-437  MHz  out;  1 W  p.e.p,  on  ssb,  op  lo 
I^W  on  CW  Of  FM  Has  second  oscillator  for  other 
ranges,  Altera,  supplied  for  1  lo  500  mW  input,  use 
external  attenuator  for  higher  levels 


Extra  crystal  for  432*434  MHz  range 
XV4  Wired  and  tested 


,„...S595 
...S1499S 


XV2  VHF  KIT  -  ONLY  $69.95 

2W  p.e.p,  output  with  as  little  as  1  mW  input  Use  simple 
externa]  attenuator  Many  freq,  ranges  available. 


MODEL 

XV2-1 
XV2-2 
XV2-4 
XV2-5 
XV2-7 


INPUT  (MHz)         OUTPUT  (MHz) 

28-30  50-52 

26*30  220-222 

2830  144-145 

28-29  (27-27.4  CB)  1 45- 1 46  (1 44- 1 44,4| 

144-146  50-52 


XV2  Wired  and  tested 


k     +     l*l4-fa«-+->     + 


SI  09.95 


XV28  2M  ADAPTER  KIT  -  $24.95 

Converts  any  2M  exciter  to  provide  the  1QM  signal 
required  to  drive  above  220  or  435  MHz  units. 


NEW!  COMPLETE  TRANSMITTING  CONVERTER 

AND  PA  IN  ATTRACTIVE  CABINET 
Far  less  than  the  cost  of  many  10VV  units! 

Now,  I  he  popular  Hamtronics*  Transmitting  Converters 
and  heavy  duty  Linear  Power  Amplifiers  are  available  as 
complete  units  in  attractive,  shielded  cabinets  with  SNG 
receptacles  for  exciter  and  antenna  connections.  Perfect 
setup  tor  versatile  terrestial  and  OSCAR  operations!  Just 
right  for  phase  3!  You  save  S30  when  you  buy  complete 
unit  with  cabinet  under  cost  ol  individual  items.  Run 
40*45  Watts  on  VHF  or  30-40  Watts  on  UHF  with  one 
integrated  unit!  Call  for  more  details- 


MODEL 


KIT 


WIRED  and 
TESTED 

XV2/LPA2-45/Cabt  (6, 2#or220)  $  1 9995        S349;95 
XV4/LPA4-30/Gabt  (tor  UHF)        $229  95        S399.95 


Easy  to  Build  FET 

RECEIVING 
CONVERTERS 

Let  you  receive  OSCAR  and  other 

exciting  VHF  and  UHF  signals  on 

your  present  HF  or  2M  receiver 


•  NEW  LOW-NOISE  DESIGN 

•  ATTRACTIVE  WOODGRAIN  CASE 

•  Less  than  2dB  noJse  figure. 

20dB  gain 

MODEL 

RF  RANGE 

OUTPUT  RANGE 

CA28 

28*32  MHz 

144-148  MHz 

CA50 

50-52 

28-30 

CASO-2 

50-54 

144-140 

CA144 

1 44-146 

2&-30 

CA145 

145-147^0*- 

28-30 

144*1444 

27-27  A  (CB) 

CA146 

146-148 

28-30 

CA220 

220-222 

28-30 

CA220-2 

220*224 

144-148 

CA110 

Any  2M Hz  of 

26-28 

Aircraft  Band 

or  28-30 

CA432-2 

432-434 

26-30 

CA432^5 

435-437 

28-30 

CA432-4 

432-436 

144-148 

Easily  modified  for  other 

rf  and  If  ranges. 

STYLE 

Kit  lams  case 
Kit  with  case 
Wired/Tested  in  case 


VHF 

$34  95 

$39.95 
S54.95 


UHF 

$49.95 
$54.95 
S6495 


Professional  Quality  VHF/UHF 

FM/CW  EXCITERS 


Double  tuned  circuits  for  spuhous  suppression 
Easy  to  a'ign  with  built-in  test  aids 


ITS  EASY  TO  ORDER! 

•  Wfite  or  phone  716-392*9430 
(Electronic  answering  service  evenings  &  weekends} 

•  Use  Credit  Card.  UPS  COD.  Check,  Money  Order 

•  Add  S2.00  shipping  &  handling  per  order 


T51-30  lOMehsr,  2W  Kit $44,95 

T51-50  6Meier,  2W  Kit S44.95 

T51-1S0  2  Meter,  2W  Kit S44.95 

T5J-220  220 MHz,  2W  Kit ,.W4,95 

T450  450  MHz,,  3/4W  Kir,,  „S44, 95 

T451  450  MHa,  3  W  Kir S59.95 

A!4r  5  Chan  Adapter  (T51&T451)    S9.95 


See  our  Complete  Line  of 

VHF&  UHF  Linear  PA's 


•  Use  as  linear  or  class  C  PA 

•  For  use  with  SSB  Xmtg  Converters,  FM  Exciters*  atc. 

LPA2-1 5  6M„  2M,  220;  15  to  2QVv\ $59.95 

LPA2-3-0  6M,  2m;  25  to  30VV  SS995 

LPA2-40  220  MHz,  30  to  40W  . .  $1 1 9.95 

LPA2-45  6M.  2M;40to45W.  -S1 19.95 

LPA4-10  430MHz;  10  lo  14W  ................ $79.95 

LPA4-30  430MHz;  3O-40W .$1 19.9$ 

See  catalog  tor  complete  specifications 

Call  or  Write  to  get      ^33 

FREE  CATALOG 

With  Complete  Details 

HAMTRONICS*  <S  A  REGfSTE  RED  TRADEMARK 


1 


FAMOUS  HAMTRONICS  PREAMPS 

Let  you  hear  the  weak  ones  too! 
Great  for  OSCAR,  SSB.  FM+  ATV\  Over  14,000  in 
use  throughout  the  world  on  afl  types  of  receivers. 


•  NEW  LOW  NOISE  DESIGN 

•  Less  lhan  2  dB  noise  figure,  20  dB  gain 

•  Case  only  2  inches  square 

•  Specify  operating  frequency  when  ordering 

MODEL  P-  30  VH  f  PR  E A  M  P,  aval  lable  1  n  many  versi  one 
to  cover  bands  26-300  MHz, 

MODEL  P432  UHF  PRE  AM  P.  available  in  versions  to 
covet  bands  300-650  MHz, 


STYLE 

Kit  less  case 
Kit  with  case 
Wired/Tested  in  Case 


VHF 

$12.95 
$18,95 
$27.95 


UHF 

$18.95 
$26.95 
$32.95 


NEW  VHF/UHF  FM  RCVRS 

Offer  Unprecedented 
Range  of  Selectivity  Options 


New  generation 
More  sensitive 
More  selective 
Low  cross  mod 
Uses  crystal  titters 
Smaller 
Easy  to  align 


R75A"  VHF  Kit  for  monitor  or  weather  sattelite  service. 
Uses  wide  L-C  filter,  -60dB  at  ±  30  KHz ,.  $69.95 

R75B*  VHF  Kitfor  normal  nbfm  service.  Equivalent  to  most 
transceivers, -60dBat ±  1 7  kHz, -80dBat ± 25 kHz,.  $74.95 

R75C*  VHF  Kitfof  repeal er  service  or  high  ri  density  area 
■60dBat  ±14kHz.-8OdB:t22kH7.-l00dB±3OkHz. . . 


RT50"  VH  F  Kit  for  split  channel  operation  or  repeater  tn 
high  density  area.  Uses  S-poie  crystal  filter.  -6DdB  at 
±9kHz,-l00dBat±  15ldiiLThei*!matBreoeivef*...S99.95 

*  Specify  band;  1 0M.6M.  2  Mo*  220  MHz.  May  also  te  used 
for  adjacent  commercial  bands,  Use  2M  version  for  1 37  MHz 
wx  satellites. 

R4S0{  )  UHF  FM  Receiver  Kits,  similar  to  R75,  but  for 
UHF  band.  New  low-notee  Tront  end.  Add  $10  to  above 
prices.  (Add  selectivity  fetter  to  model  number  as  on  R75  ) 

A1 4  5  Channel  Adapter  for  Recerversv $9.95 


NEW  R1 1 0  VHF  AM  RCVR 


AM  monitor  receiver  kit  similar  to  R75A,  but  AM,  Available 
for  10-1 1 M,  6M.  2M,  220  MHz,  and  1 1 0-1 30  MHz  aircraft 
band  574.95.  (Also  available  in  UHF  version.) 


pomes,  inc. 
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MEMORY 

Descript  ion 

Pr  ice 

MRF472 

12.5  VDC,   27  MHz 

2708 

IK  x  8   Eprom 

S  5.00 

k  Watts  output,    10  dB   gain 

2716/2516 

2K  x  8  5V  single  supply 
IK  x  k  Static 

9.99 
5.00 

$1 .69  each 

2\\k/$Uk 

U027 

kK  x   I    Dynamic   Ram 

2.99 

CARBIDE   CIRCUIT  BOARD    DRILL   BITS 

2117AU6 

16K  x   1    Dynamic   Ram 

5.00 

for  PCB  Boards 

2732-6 

32K  Eprom 

39-95 

5  mix   for  $5.00 



C.P.U.'s,    Etc. 

MURATA  CERAMIC   FILTERS 

SFD  4550              455  KHz            $2. 

,00 

MC6800P 

Microprocessor 

9.99 

SFB  455D             455  KHz             1. 

,60 

MC68B21P 

PIA 

6.99 

CFM  45 5E             455  KHz             5. 

50 

MCSB^SP 

CRT   Control ler 
ACIA 

25.00 
4.99 

SFE    10.7  MA        10.7  MHz            2, 

99 

MC6850P 

MC6852P 

SSDA 

5.00 

ATLAS  CRYSTAL  FILTERS  FOR  ATLAS 

8008-1 

Microprocessor 

5.00 

HAM  GEAR 

8080A 

Microprocessor 

5.00 

5.52  -  2.7/8 

Z80A 

Microprocessor 

10.99 

5.595  -  2.7/8/U 

Z8Q 

Microprocessor 

8.99 

5.645  -  2.7/8 

Z80A 

PI0 

9.99 

5.595  -    .500/4/CW              YOUR  CHOICE 

280 

SI0/0 

22.50 

5.595  -  2.7  USB                 $12.99  each 

z8o 

5(0/1 

22.50 

5.595  -  2.7/8/L 

8212 

3  Bit    input /output   part 

3.99 

5.595  -  2.7  LSB 

8251 

Commun  i  ca t  i  on    1 nterf ace 
UART 

6.99 
6.99 

9.0  -  USB/CW 

TR1602/AY5-10I3 

TMS1000NL 

Four   Bit   Microprocessor 

4.99 

J310  N-CHANNEL        J-FET     450  MHz 

PTI482B 

PSAT 

5.99 

Good    for  VHF/UHF  Amplifier, 

8257 

DMA   Control ler 
Sk  x  h  FIFO 

8.99 
3.00 

Oscillator  and  Mixers        3/$l 

.00 

3341 

MM5316/F3817 

C lock  with   a  1  arm 

5.99 

AMPHEN0L  COAX   RELAY 

8jk\ 

60.00 

26VDCColl     SPDT     #360-11892-13 

8748 

8  Bit  Microcomputer  with 

100  Watts     Good  up   to   18  GHz 

MC1W8L/6 

programmable/  erasable  EPROM 
6  Bit  D/A 

60.00 
3-25 

$19-99  each 

C0M2502 

9.99 

78M05     Same  as   7805  but  only 

3  Amp  $ 

) 

C0H260I 

9.99 

5  V0C        49c  each  or    10/S3.00 

CRYSTAL   FILTERS 

NEW  TRANSFORMERS 

TYCO  001-19880 

Same   as    2194F 

F-18X        6.3   VCT  (3  6  Amps 

$6-99 

ea. 

10-7  MHz  narrow 

band 

F-46X        24  V  (»   1   Amp 

5.99 

ea. 

3   dB   bandwidth 

15   KHz  min. 

F-41X        25-2   VCT  <S>  2  Amps 

6.99 

ea. 

20  dB  bandwidth 

60   KHz  min. 

P-838O      10   VCT  (S>  3  Amps 

7-99 

ea. 

kO  dB   bandwidth 

150   KHz  min, 

P-8604     20  VCT  (ffi    1   Amp 

**-99 

ea. 

Ultimate  50  dB 

insertion    loss      1    dB   max. 

F-8130      12.6  VCT  <a  2  Amps 

<+.99 

ea. 

Ripple    1    dB   max 

.      Ct.    0+/-5   pf        3600  Ohms 

K-32B        28  VCT  <a   100  MA 

4-99 

ea. 

S3. 99  each 

E30554     Dual    17V  <a   lAmp  ea. 

6-99 

ea. 

MRf^S^*    same  as   MRF**58  12.5   VDC  ,    3-30  MHz 

30  Watts   output,    12  dB   gain  §17.95  each 


EIMAC   FINGER  STOCK     #Y~302 

36    in.    long  k  £   In.        $4.99  each 


NO  ORDERS  UNDER  $10 


116     73  Magazine  •  March,  1981 


2822  North  32nd  Street,  #1    *    Phoenix.  Arizona  85008   •    Phone  602-956-9423 


MRF203 

$P.0.R. 

BFW92A 

$      1.00 

HRF216 

19.^7 

BFW92 

.79 

MRF221 

8.73 

MMCM913 

14.30 

HRF226 

10.20 

MHCM2222 

15.65 

HRF227 

2.13 

MMCM2369 

15.00 

MRF238 

10.00 

MMCM2484 

15.25 

HKFlkO 

\k.(>2 

HMCM3960A 

24.30 

MRF2*t5 

28.87 

MWA 1 1 0 

6.92 

MRF2i+7 

28.87 

MWA120 

7.38 

MRF262 

6.25 

MWA 1 30 

8.08 

MRF3Hf 

12.20 

HWA210 

7.46 

MRFi+06 

11-33 

MWA220 

8.03 

MRF4J2 

20.65 

MWA 230 

8.62 

MRFU21 

27.45 

MWA310 

8.03 

MRF^22A 

38.25 

MWA 3 20 

8.62 

HKFk22 

38.25 
38.25 

MWA330 

9-23 

MRF428 

MRF**28A 

38.25 

TUBES 

MRFU26 

8.37 

6K06 

$     5.00 

HRFk2(A 

8.87 

6L0.6/6JE6 

6.00 

MRF^l+9 

10.61 

6MJ6/6L0.6/6JE6C 

6.00 

MRFV+9A 

10.61 

6LF6/6MH6 

5.00 

MRFttSO 

11.00 

12BY7A 

4.00 

MRFU50A 

11.77 

2E26 

4.69 

MRfif52 

15.00 

4X 1 50A 

29.99 

MRFJ+53 

13.72 

1+CX2508 

45.00 

MRFtfS^t 

21.83 

4CX250R 

69.OO 

MRF^+S^ 

21.83 

4CX300A 

109.99 

HKFkSS 

14.08 

4CX350A/8321 

100.00 

MRFit55A 

14.08 

4CX350F/J/8904 

100.00 

HRFl+72 

2.50 

4CX1500B/8660 

300.00 

MRF^7U 

3.00 

811 A 

20.00 

MRF**75 

2.90 

6360 

4.69 

MRF476 

2.25 

6939 

7.99 

MRF<*77 

10.00 

6146 

5.00 

HRFU85 

3.00 

61 46A 

5.69 

MRF492 

20.40 

6146B/8298 

7.95 

MRF502 

.93 

6146w 

12.00 

MRF604 

2.00 

6550A 

8.00 

HRF629 

3.00 

8908 

9.00 

MRF6U8 

26.87 

8950 

9.00 

HRF90I 

3.99 

4-400A 

71.00 

HRF902 

9.41 

4-400C 

80.00 

MRF90U 

3.00 

572B/T160L 

4U.  00 

MRF9H 

4.29 

7289 

9.95 

MRF5176 

11.73 

3-1000Z 

229.00 

MRF8004 

1.39 
1.00 

3-500Z 

129.99 

BFR90 

BFR91 

1.25 

T0-3  TRANSISTOR 

SOCKETS 

BFR96 

1.50 

Phenol ic   type 

6/$ 1.00 

UHF/VHF    RF   POWER  TRANSISTORS 

C02367/2N6439 

60  Watts  output 

Reg.    Price     $45.77 

SALE  PRICE   $19.99 

1900  MHz  to  2500  MHz  DOWNCONVERTERS 
Intended  for  amateur  radio  use 
Tunable  from  channel  2  thru  6 
34  dB  gain   2*5-3  dB  noise 
Warranty  for  6  months 
Model  HMR  II  with  dish  antenna 
Complete  Receiver  and  Power  Supply 
$225*00  {does  not  include  coax) 
4  foot  Yagi  antenna  only 

$39-99 

Downconverter  Kit  -  PCB  and  parts 

$69-95 

Power  Supply  Kit  -  Box,  PCB  and  parts 

$49.99 

Downconverter  assembl ed 

$79-99 

Power  Supply  assembled 

$59.99 

Complete   Kit  with  Yagi    antenna 

$109-99 
REPLACEMENT    PARTS 

MRF901  $  3-99 

MBD101  1.29 

.001  Chip  Caps  1.00 

Power  supply  PCB  4.99 

Downconverter  PCB  19-99 

Bogner  down  converter,  Industrial  version.  1 
year  guarantee  $225.00 


36  PIN  MOTOROLA  BUS  EDGE  CONNECTORS 
Gold  plated  contacts 
Dual  43/86  pin    .156  spacing 
Solder  tail  for  PCB    $3.00  each 

CONTINUOUS  TONE  BUZZERS 

12  VDC 52,00  eac^ 

110  VAC  MUFFIN  FANS 

New  $11.95     Used  $5.95 


PL-259  TERMINATION 
$1 .50  each 


52  Ohm  5  Watts 


NO  ORDERS  UNDER  $10 


r*  flwatf**  Service— «•«  P#0»  1 30 
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2822  North  32nd  Street,  #1    •    Phoenix,  Arizona  85008   •    Phone  602-956-9423  "64 


2N 285 7 J AN 

$  2.50 

2N29l*9 

3.60 

2N29**7 

15.00 

2N2950 

4.60 

2N3375 

8.00 

2N3553 

1.57 

2N3818 

5.00 

2N3866 

1  .00 

2N3866JAN 

2.50 

2N3866JANTX 

4.00 

2N3925 

10.00 

2N3948 

2.00 

2N3950 

25.00 

2N3959 

3.00 

2N3960JANTX 

10.00 

2N4G72 

1.60 

2N^27 

1.10 

2Ntf429 

7.00 

2N4877 

1. 00 

2N4959 

2.00 

2N**976 

15.00 

2N5070 

8.00 

2N5071 

15.00 

2N5108 

4.00 

2N5109 

1.50 

2N5I79 

1.00 

2N5583 

i*.oo 

2N5589 

6.00 

2N5590 

8.00 

2N5591 

11.00 

2N5635 

5 .44 

2N5636 

11.60 

2N5&37 

20.00 

ZN56U1 

5.00 

2N56U3 

14.00 

2N56I+5 

10.00 

2N  581+2 

8.00 

2N5849 

20.00 

2N59W 

40.00 

2N59^6 

14.00 

2N5862 

50.00 

2N6080 

7.00 

2N6081 

10.00 

2N6082 

11.00 

2N6033 

13.00 

2N6031+ 

14.00 

2N6095 

11.00 

2M6096 

20.00 

2N6097 

$23.00 

2N6166 

38.00 

2N6368 

22.99 

2N6439 

1+0.00 

A210/MRF517 

2.00 

BLY38 

5.00 

40280/2N4427 

1.10 

40281 /2N3920 

7.00 

40282/2N3927 

10.48 

NE555V     TIMERS 

39c  each  or   10/S3.00 

NEW   DUAL  COLON 

LED 

69c   each  or 

10/S5-00 

HEP  170     1000  PIV 

2.5  Amps     25c  « 

each  or 

100/$ 15. 00 

HIGH  VOLTAGE   CAPS 
420  MFD  &  **00  VDC  OR 
600  MFD  &  400  VDC 

$6.99  each 

NEW   ROTRQN   BISCUIT   FANS 
Model    BT2AI      115   VAC 
$12.99  each 

TOR  IN  TA700  FANS      NEW 

Model   A303i+0 

230   VAC  ft    .73  Amps 

WI II  also  work  on  115  VAC 

$29,99  each 


ORDERING  INSTRUCTIONS 

Check,  money  order,  or  credit  cards 
welcome.  (Mastercharge  and  VISA  only) 
No  personal  checks  or  certified  personal 
checks  for  foreign  count rys  accepted. 
Money  order  or  cashiers  check  in  U.S. 
funds  only.   Letters  of  credit  are  not 
acceptable. 

Minimum  shipping  by  UPS  is  $2.35  with 
insurance.   Please  allow  extra  shipping 
charges  for  heavy  or  long  items. 

All  parts  returned  due  to  customer  error 
will  be  subject  to  a  15%  restock  charge. 

I f  we  are  out  of  an  item  ordered,  we 
will  try  to  replace  it  with  an  equal  or 
better  part  unless  you  specify  not  to, 
or  we  will  back  order  the  item,  or 
refund  your  money. 

PRICES  ARE  SUBJECT  TO  CHANGE  WITHOUT 
NOTICE.   Prices  superseade  all  previously 
published.  Some  items  offered  ar& 
limited  to  small  quantities  and  Bre 
subject  to  prior  sale. 

We  now  have  a  toll  free  number  but 
we  ask  that  it  be  used  for  CHARGE  ORDERS 
ONLY,   If  you  have  any  questions  please 
use  our  other  number.  We  are  open  from 
8:00  a.m.  -  5:00  p.m,  Monday  thru  Saturday. 

Our  toll  free  number  for  orders  only 
is  800-528-3611 . 


DOOR  KNOB   CAPS 
470  pf  ft   15    KV 
Dual    500   pf  ft   15 
680  pf  ft  6   KV 
800  pf  ft   15   KV 
1000   pf  ft  20   KV 
2700   pf  ft  1*0   KV 


JUMBO   LED's 

Red 
Clear 
Ye  1 1 ow 

Green 
Amber 


$3*99  each 
KV  5/99  each 
3.99  each 
3.99  each 
5.00  each 
5.99  each 


8/$ 1.00 
6/$l.O0 
6/$ 1.00 
6/$1.00 

6/$1.00 


MEDIUM  LED1 s 
Red  6/$1.00 
Green  6/$ I .00 


NEW  G.E,  0PT0  COUPLERS  kU2S 
69c  each  or  10/$5»00 


NEW  £  USED  BCD  SWITCHES 
3  switch  with  end  plates 
New  $8.99 
Used  $6.95 


MICRO-MINI  WATCH  CRYSTALS 
32,768  Hz    S3. 00  each 


NEW  2  inch  ROUND  SPEAKERS 
100  Ohm  coi  1 99^  each 

PLASTIC  T0-3  SOCKETS   V$l  ,00 


NO  ORDERS  UNDER  $10 
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INTRODUCING  SONY'S  NEW  DIGITAL 
x-^         DIRECT  ACCESS  RECEIVER! 


only 


$299 


95  p|us 

$5.00 
shipping 


**ONY 


Revolutionary 
Direct  Access  Digital 
Shortwave  Scanner 


•  Continuous  Scanning  of  LW.  MW,  SWr  &  FM  Bands 
■  Instant  Fingertip  Tuning— No  More  Knobs f 

•  6  Memories  for  Any  Mode  (AM.SSB/CW,  &  FM) 

•  Dual  PLL  Frequency  Synthesized— No  Drift! 


A  WHOLE  NEW  BREED  OF  RADIO  IS  HERE  NOW!  No  other 
short  wave  receiver  combines  so  many  advanced  features  for 
both  operating  convenience  and  high  performance  as  does  the 
new  Sony  ICF-2001,  Once  you  have  operated  this  exciting  new 
rad*oT  you'll  be  spotted  forever!  Direct  access  tuning  eliminates 
conventional  tuning  knobs  and  dials  with  a  convenient  digital 
Keyboard  and  Liquid  Crystal  Display  (LCD)  for  accurate  frequen- 
cy readout  to  within  1  KHz.  Instant  fingertip  tuning,  up  to  8 
memory  presets,  and  continuous  scanning  features  make  the 
ICF-20Q1  the  ultimate  in  convenience. 

Compare  Ihe  following  features  against  any  receiver  currently 
available  and  you  will  have  to  agree  that  the  Sony  ICF  2001  is  the 
best  value  in  shortwave  receivers  today: 

DUAL  PLL  SYNTHESIZER  CIRCUITRY  covers  entire  150  KHz  to 
29.999  MHz  band  PLLt  circuit  has  100  KHz  step  while  PLL2 
handles  f  KHz  step,  both  of  which  are  controlled  by  separate 
quartz  crystal  oscillators  for  precise,  no-drift  tuning  DUAL  CON- 
VERSION SUPERHETERODYNE  circuitry  assures  superior  AM 
reception  and  high  image  rejection  characteristics  the  10.7  MHz 
IF  of  the  FM  band  is  utilized  as  the  2nd  IF  of  the  AM  band  A  new 
type  of  crystal  fifter  made  especially  for  this  purpose  realizes 
clearer  reception  than  commonly  used  ceramic  filters  ALL  FET 
FRONT  END  for  high  sensitivity  and  interference  rejection.  Inter- 
modulation,  cross  modulation,  and  spurious  interference  are  ef- 
fectively rejected.  FET  RF  AMP  contributes  to  superior  image  re- 
jection, high  sensitivity,  and  good  signal  to  noise  ratio.  Both 
slrong  and  weak  stations  are  received  with  minimal  distortion 


EXTENDED  SPECTRUM  CONTINUOUS  TUNING 


150  to  29,999  KHz 


t£A MM 


JUUL 


aBia 


*   T'rTTP  I 


A  Enter  Button 
8  Signal  Strength 

Indicator 
C  Liquid  Crystal  Display 
P  Memory  Preset  Buttons 
E  Antenna  Adjustment 

Dial 


F  SSB/CW  Compensator 

G  Execute  Bar 

H  Manual  Tuning  Buttons 

J  Scan  Button 

J  High/Low  Limit  Buttons 


OPERATIONAL  FEATURES 
INSTANT  FINGERTIP  TUNING  with  thecaiculatoMype  key  board 
enables  the  operator  to  have  instant  access  to  any  frequency  in 
the  LW,  MW,  SW1  and  FM  bands.  And  the  LCD  digital  frequency 
display  confirms  the  exact,  drift  free  signal  being  received, 
AUTOMATIC  SCANNING  of  the  above  bands.  Continuous 
scanning  of  any  desired  portion  of  the  band  is  achieved  by 
setting  the  "L^"  and  Lj"  keys  to  define  I  he  range  to  be  scanned 
The  scanner  can  stop  automatically  on  strong  signals,  or  it  can 
be  done  manually.  MANUAL  SEARCH  is  similar  to  the  manual 
scan  mode  and  is  useful  tor  quick  signal  searching  The  "UP" 
and  "DOWN"  keys  let  the  tuner  search  for  you.  The  FAST"  key 
increases  the  search  rale  for  faster  signal  detection  MEMORY 
PRESETS.  Six  memory  keys  hofd  desired  stations  for  instant 
one-key  tuning  in  any  mode  (AM,  SSB/CW.  and  FM).  and  also,  the 
"Ly  and  %%£  keys  can  give  you  two  more  memory  slots  when 
not  used  for  scanning,  OTHER  FEATURES:  Local,  normal,  DX 
sensitivity  selector  for  AM;  SSB/CW  compensator;  90  mm,  sleep 
timer,  AM  Ant.  Adjust. 


SPECIFICATIONS 
CIRCUIT  SYSTEM:  Pm  Superheterodyne;  AM  Dual  conversion 
superheterodyne.  SIGNAL  CIRCUITRY:  4  lGs<  11  FETs,  23 
Transistors.  16  Diodes  AUXILIARY  CIRCUITRY:  5  ICs,  1  LSI,  5 
LED's.  25  Transistors.  9  Diodes  FREQUENCY  RANGE:  FM 
76-108  MHz;  AM  150-29,999  KHz.  INTERMEDIATE  FREQUENCY: 
FM  TO  7  MHz.;  AM  15(66,35  MHz,  2nd  10.7  MHz,  ANTENNAS:  FM 
telescopic,  ext.  ant.  terminal;  AM  teiescopic,  built-in  ferrite  bar, 
exL  ant,  terminal.  POWFR:  4  5  VDC/120  VAC  DIMENSIONS:  12V* 
(W)  X  2Vi  IH)  X  6J/*  <D).  WEIGHT:  3  lb.  15  02.  (1.8  kg) 


i 


P.O.  Box  401244-E  Garland,    TX.    75040        (214)278-3553 
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The  Greatest  Breakthrough 
In  Electronic  Music  Ever! 


Super  Music 
Maker 

REVISION  2 

$2445 

(Bask  Kit) 

Oobs  not  rnc/ude  sweater 
switches    qf   2TQB  ROM 


Doorbell* 


Music  Boxes 
Store  Displays 


Now  you  can  play  hundreds  of  songs  using  the  Bullet  Super 
Music     Ma  kef.     The    utmi     features     a     single     factory 

programmed  microprocessor  IC  that  comes  with  20  pre- 
programmed short  tunes.  By  adding  the  additional  PROMS 
i270fl  sj  the  system  can  be  expanded  to  play  up  to  1000 
notes  per  PROM.  Just  thmh  a  compact  electronic 

instrument  that  will  play  dozens,  hundreds  or  even 
thousands  oi  selections  of  music  The  kit  comes  wrth  all 
electronic  components  (less  the  PROM),  and  a  drilled, 
plated  and  screened  PC  Board  which  measures  4"  x  4  V 
The  7  watt  amplifier  section  is  on  The  same  PC  board  and 
drives  an  8  ohm  speaker  (not  included).  Irom  a  whisper  to 
ear  splitting  volume  Since  the  unit  works  on  12  VDC  or  12 
VAC*,  vehicle  or  portable  operation  is  possible  What  do 
you  gel  for  S24.9S?  Everything  but  a  speaker,  transformer. 
case,  switches,  and  PROM.  Additional  2708  albums 
containing  popular  tunes  are  available  for  115,00  each  or 
you  can  program  your  own  PROMS  using  information 
provided  with  I  he  kit  instructions.  Lists  of  available  PROM 
albums  are  available  on  request.  (Note:  Unit  plays 
electronic  music  one  note  <?r  a  lima,  tt  1$  nor  possible  topfay 
chords  or  a  melody  with  harmony  simultaneously.) 

*  Envelope  control  gives  decay  to  notes, 

*  "Next  tune"  feature  allows  sequential  playing  of  all  songs 

*  On  board  inverter  allows  single  voltage  (+12)  operation 

OPTIONAL  ACCESSORIES 

DIP  Switches     One  fi  pes.    One  5  pos  2L00  Set 

(Can  be  df redly  soldered  to  PC  8d   to  access  tunes) 

Rotary  Switches     Two  5  position  2.00  Set 

(For  remote  wiring  to  PC  Bd  to  access  tunes) 

Attractive  Black  Plastic  Case  6,50 


Wallplug  Transformer 

{For  operation  on  117VAC  house  voltage) 


3.00 


Super  Value  Power  Transformer 

Wan  made,  open  frame  transformer  with  mounting  ears.  Build  a 
<5  and  *I2  supply  with  inexpensive  parts.  Free  tcft+maucs  of 
•evtral  d«tgnt-  Primary  117VAC.  SEC  #1  1SVAC  @  5A  SEC 
■  2  15  VAC  t&   5A  SEC  13  3VAC  0  2  5A.  ^  QS% 

OHDMH:    BET-QQQ6 


7  Watt  Audio  Amp  Kit    $5*95 

SMALL,  SINGU,  HYBRID  IC  AND  COMPONENTSF1TON  A 
2"  x  3"  PC  BOARD  (INCLUDED)  RUN5CN  12  VDC  GREAT 
m  ANY  PROJECT  THAT  NEEDS  AN  INEXPENSIVE  AMP. 
LESS  THAN  3%  TH-D  @  5  WATT  &  COMPATIBLE  WITH  SE- 
01  SOUND  KIT 


O  vervolt age  Protection  Kit    $6.95 

Protect  your  expensive  equipment  from  over  voltage 
conditions  Every  computer  should  have  one*  Worts  with  any 
luted  DC  power  source  from  10  to  20  volts  up  to  25  amps 


AY3-8910  PROGRAMMABLE  SOUND  GENERATOR 

The  AY3-B91D  Is  a  40  pin  LSI  chip  with  Ihr&e  oscillators,  three 
amplitude  controls,  programmable  nrnse  generator,  three 
mixers,  an  envelope  generator,  and  three  O/A  converters  that 
are  controlled  by  B  BIT  WORDS  No  external  pots  or  caps 
required  This  chip  hooked  to  an  8  pit  microprocessor  cimp  or 
Suss  (8060.  Z80,  6800  etc  I  can  be  softwa/e  controlled  to 
produce  almost  arty  sound.  II  will  play  three  note  chords,  make 
bangs,  whistles  Sirens,  gunshots,  explosions  bleets.  whines 
or  grunts  In  add-on,  it  has  provisions  to  control  its  own 
memory  chips  with  two  IO  ports  The  chip  requires  *5V  @ 
TSms  and  a  standard  TTL  clod  oscillator  A  trol  edible 

circuit 

12.95w/Basic  Spec  Sheet  [4  pages} 
60  page  manual  with  S-100  interface  insiruciions  and 
several  programming  examples,  $3.00  extra 


ZULU  II  CLOCK  KIT 
X-RATED! 


WITH  CALENDAR 
AND  NOX**  CIRCUIT 


I*TftA  VALUE  Afl  ine  eompo^rm  and  tiqti  outfit  v  pi«i«d  G  iQ  PC  Bevt*\ 

are  provided 
X-THA  CARE  fH  DESIGN  Easy  Assembly*  Larue  open  layma 
X-CELLENCE  IK  IDEAS;  5  year*  oi  designed  products  tor  the  amateur  radio 

mark*  ■ 
X  C ELLEN CE    IN    INSTRUCTIONS     Clear  step -by- si ep   infitrucHnns   wrttl 

qual-iiy  LlliittraltonB  ^no  be  i  ■ 
X  TRA  FEATURES:  r  here*  has  riuwr  been  9  clock  hi E  within  many  rcalurnr,      al 

Any  pnce* 
»  Unil  opeTnioo  on  sifter  12  VAC  nr  12  VDC. 

•  On  board  QUARTZ  XTAt  T1MESA3E  or  60Hz  AC  NrU  I'eq   can  be  u* 

iion*aiii.  BATTERY  BACKUP' 

•  Reads  Irutj  24  HOUR  TIME  If   I  31  OAT  CALENDAR 

•  Unique  WO X  "     CinCUH  actrY»(r»r»4dOuti  with  ihafldclsp+oMoi-edby  1^* 
date  for  4  s«cor»ds  Or  th*f  can  be  turned;  on  coniunih/ 

•  When  used  moo-ie  readouti  blank  wMe  ignjlwi  » 

NOISE  SUPPRESSION  *tut  battery  reversal  CMC 

•  Bf.ght  1  ?    LCD*  show  hotiri  tnrirute  and 


19.95 

LESS  CASE 

ACCESSORIES 

Cuilom  High  Impact 
Motdod  Case  wllh  Ruby 
Loni.  Available  in  Bluq  or 

Tan. 

$6.50 

117     VAC     lo     12    VAC 

Tfjni  former 

11.35 
■9V  8afle«  y  Not  tnciudad 


Sound  Effects  Kit   18.50 


The  SE-01  Sound  Effecla  Kit  is  a  complete  k  if  all  you  need  to  build 
a  prog  ram  mntrte  sound  effects  machine  except  a  battery  and 
speaker.  Our  Nit  Is  designed  lo  real  I  v  ring  our  The  Tt  76477  Sound 
Chi-p  Only  the  SE4J1  provides  you  with  additional  CirctrfUy  that 
^eludes  a  PULSE  GENERATOR.  MUX  OSCILLATOR  and 
COM  PAR  I  TOR  to  make  more  complex  sounds  a  snap  We  help 
you  m  building  the  ikfl  with  a  Clear,  easy -to-lo How  construction 
manual  and  we  Show  you  how  tc  ,  program  the  untt  Other 

dealers  will  sen  you  me  chip  or  n  kit  of  parts  but  you  are  on  you/ 
own  to  do  the  most  difficult  part  make  neat  sounds1  Within  a  short 
lime  after  you  build  the  SE-01  you  can  easily  Crate  Gunshot i, 
Ek plosions  Space  Sounds.  Steam  Trains  and  much  more 
trunk  the  Bullet  SE-01  is  the  best  deal  on  the  market  but  don't  ash 
ua>  —  ask  fhp  15,000  happy  SE-Q1  owners1 

Complete  Kit  Wun  Quality  Plated  PC  Board  Sta.50 

(Less  battery  &  speaker} 


AUTO/VAN  CLOCK  KIT 
16.95 

•  12  Mr.  Format 

•  6  Digit        LED  Readouts 

•  Quartz  XTAL  Timebase 

■  Alarm  &  Snooze  Options 

•  Notse  Filtering 

•  Easy  Assembly  ■  12  VDC 

•  4  5/8"  X  3"  X  1  1/2M 

•  All  Parts! 


PARTS 


LM304G 

•  .30*6;i  Xtstor  Array 

.   ,75 

nCA  404311 

400V  SA  TR1AC  TO-« 

.TS 

LM5G7 

Tona  Decoder 

-If 

CfMtHfi 

PiX  CMOS  . . 

99 

LM33D2 

Quid  Comparator    ■ 

.a* 

3SC  1M9 

High  Fraq.  NPN  TO-&2 

6  1  00 

MPS  A  20 

NPN  General  Purpose 

B/1.00 

TL490 

Bar/G raph  Driver  w/specs    , 

..    2.50 

7812 

12V  1A  Hegijlptpr    

...    .99 

7805 

...  m 

7SMQ5 

5V  '/iA  Reg  TO-5  (Mm  *\    .. 

60 

UM3911 

Temp  Transducers  specs 

1.10 

555 

Tuner  tC 

49 

3NW2& 

PUT*  specs 

,50 

IL-1 

Opro  Isclatdr  *  specs 

60 

LH377 

Oual  LM380  *  spec*  - 

1.09 

TIP-30 

PNP  Power  TO-220 

3/1.00 

SCfl 

Sensitive  Gate  ?00v  4A 

7/1.00 

SCR 

Sant'Uve  Gale  60QV 

A  A  ttCA   ... 

3/1.00 

GE  ST-2 

Triflger  diode  lor  t rises  in 

OIAC 

AC  phase  control 

operation 

..      29 

ULTRASONIC  RELAY  KIT 

Invisible  Beam  Works  Like  A  Photo 
Electric  Eye.  COMPLETE  KIT  AllPartsfi 
PC  Board  Us©  Up  To  25  Ft  Apart 

$21  SO 

Optional  entry  delay  and  Alarm  Timeout 
Circuit  will  source  or  sink  up  to  200  MA 
DC 

$3.95 


-I 


TO-3  P.C,  BOARD  HEATSINK 

Perfect  for  power  transistors,  or  309 
and  340K  series  voltage  regulators 

3/1.10 

THtfrm&iOv  H&014 
Black  Anorined 


— 


THE  PERFECT  TRANSFORMER 
1 1 7VAC  primary    I2VAC  secondary  @  200ma 
Great  for  at  I  your  CMOS,  or  tow  power  TTL 
projects  PC  board  mount.  ORDER: 

99<  ea.        3/S2-S0       xrmti  OS 
I  5"  W  K  1.25"  D  x  1.25"  H 


fNSOftft  I1 

115W  NPN  POWER  TRANSISTOR  TO-3 
Most    popular    transistor    for    power 
supplies,  audio  amps,  switching,  etc. 

Limit  20  per  customer  50$  Each 


*       CALL   OR   WHITE   TOOAV   FOR    FREE    CATALOG       * 


NOCOD 

SEND  CHECK,  M.O.  OR 

CREDIT  CARD  # 

PHONE  ORDERS  ACCEPTED 

ON  VISA/MASTER  CHARGE  ONLY 

(214)  278-3553 


P 
O 

L 
I 

C 
I 

E 
S 


*  ADD  5%  FOR  SHIPPING 

*  ORDERS  UNDER  $10  ADD 

75  HANDLING 

*  TEX.  RES  ADD  5%  TAX 

*  FOREIGN  ORDERS  (EXCEPT 
CANADA)  ADD  10%  (20%  FOR 

AIRMAIL). 


♦ 


120     73  Magazine  *  March,  1981 


via 


rarnsau    the  first  name  in  Counters ! 


9  DIGITS  600  MHz  $129 


SPECIFICATIONS 


WIRED 


EflKFV 

<  1  W  ft-ired,  I  vtmt  *  tn  u-i  ■. 
if  MIL*  -  'n-*i 

M   I  AC  i  liinn 


The  CT-90  is  the  most  vers  utile,  feature  packed  counter  available  for  less 
than  S3 00 .00!  Advanced  design  features  include:  three  selectable  gate  iimei*, 
nine  digits,  gale  indicator  and  a  unique  display  hold  function  which  holds  the 
display ed  count  after  the  input  signal  is  removed  Also,  a  I  Omtii  TCXO  lime 
base  tl  used  which  enable1*  easy  icro  beat  calibration  checks  against  WW  V 
Optx>nal  ly,  an  internal  mead  battery  pack;  eatemaJ  tune  base  input  And  Micro- 
power  high  stability  crystal  o%en  time  base  are  available  The  CT-90. 
performance  you  can  count  on? 


Range: 

20  Hi  to  600  MH* 

Sensitivity: 

Less  than  10  MV  to  150  MHi 

Less  than  50  MV  id  500  MHi 

Resolution: 

0,1  Hz  (10  MHi  range) 

1.0  Hf(60  MHi  range) 

10  0  Hj  (600  MHz  range} 

Display: 

9  digits  0. 4 M  LED 

Time  base 

Standard- 1 0  000  mtf  z,  1  0  pom  20-40*  C, 

Optional  Micro  power  oven-0  J  ppm  20-40  C 

Power 

&~]5  VAC  41  250  ma 

7  DIGITS  525  MHz  $99 


WIRED 


SPECIFICATIONS: 


Range: 
Sensitivity: 

Resolution 


Display 
Time  base 
Power 


20  Hi  to  525  MHz 

Less  than  50  MV  to  150  MHi 

Less  than  150  MV  to  500  MHt 

1.0  Ht(5  MHz  range! 

10  0  Hi  (50  MHz  range) 

100.0  Ht  (500  MHx  range) 

7  digit*  04'"  LED 

1.0  pern  TCXO  2tM0*C 

12  VAC  m  250  ma 


The  CT-70  breaks  the  price  barrier  on  lab  quality  frequency  counters 
Deluxe  features  such  as,  three  frequency  ranges  ■  each  with  pre- amplification* 
dual  selectable  gate  times,  and  gate  activity  indication  make  measurements  a 
snap  The  wide  frequency  range  enables  yew  (o  accurately  measure  signals 
from  audio  thru  UHF  with  1 .0  pom  accuracy-  that*  0001%!  TheCT  70  is 
the  answer  to  all  your  measurement  needs,  tn  ihe  field,  lab  or  ham  shack 


PRICES: 

CT-70  wired,  I  year  warranty 
CT-70  Kit  90  day  parts  war- 
ranty 

AOl  AC  adapter 
BP  I  N  icad  pack  +  AC 
adapter/  charger 


$99.95 


7  DIGITS  500  MHz  $79*s 


PRICES: 

MINI- 1 00   wired,    1    year 

wan-amy  S79.95 

MINI- 100  Kit,  90  day  part 

warranty  59.95 

AC-  Z  Ac  adapter  for  MINI- 

100  3,95 

BP  Z  Nicad  pack  and  AC 

Adapter  charger  ]  2-95 


Here's  a  handy,  general  purpose  counter  thai  provides  most  counter 
functions  at  an  unbelievable  price.  The  MINMQ0  doesn't  have  the  full 
frequency  range  or  input  impedance  qualities  found  in  higher  price  units,  bui 
Kir  basic  RF  signal  measurements,  it  can't  be  beai?  Accurate  measurements 
can  be  made  from  1  MHi  all  the  way  up  to 5 00  MHz  with  excellent  sensitivity 
throughout  the  range,  and  the  two  gale  times  lei  you  select  the  resolution 
desired  Add  the  nicad  pack  option  and  the  MINI!  00  makes  en  ideal  addition 
to  your  tool  boi  for  "  in-  the-  fiekf"  frequency  checks  and  repairs. 


WIRED 


SPECIFICATIONS: 


Range: 

Sensitivity: 

Resolution. 

Display 
Time  base 


I  MHz  to  500  MHi 
Less  than  25  MV 
100  Hz  (slow  gate) 
1.0  KHz  \ fast  gale) 
7  digits,  0.4    LED 
2.0  open  20-40  C 
5  VDC  $  200  ma 


8  DIGITS  600  MHz  $159 


WIRED 


SPECIFICATIONS; 


Range: 
Sensitivity: 

Revolution; 

Display: 

Time  base 


20  Hz  to  600  MHz  The  CT  50  is  a  versatile  lab  bench  counter  that  will  measure  up  to 600  MHz 

Less  than  25  mv  to  1 50  MHz  witt,  g  ^igii  precision.  And.  one  of  its  best  features  is  the  Receive  Frequency 
Less  than  1 50  im  to  600  MHz  Adap|er  ^^  ^^  th*  cj-^q  mio  a  digital  readout  for  any  receiver.  The 

■    |i    U  ,  j  fLfj    ICtf-l?    ran d*1 

■  rt  ts  ■*    ^rtrt  inf  adapter  is  easily  prog/ammed  for  any  receiver  and  a  simple  connection  to  the 

10,0  Hz {600  MHz  range}  ^                 j  r    w                       j                           —*- 

8  dints  0  4"  LED  receiver's  VFO  is  all  that  is  required  for  use  Adding  the  receiver  adapter  in  no 

2.0  ppm  20-40,:C  W1>  limits  the  operation  of  the  CT  50.  the  adapter  can  be  conveniently 

1 10  VAC  or  1  2  VDC  switched  on  or  oft  The  CT-50.  a  counter  that  can  work  double- duty! 


PRICES 

CT-50  wiredv  1  year  warranty 
CT-50  Kit  90  day  parts 
warranty 

RA- 1 .  receiver  adapter  kit 
RAJ  wirrd  and  pre-program- 
med ( send  copy  of  receiver 
schematic! 


$15995 

119.95 
14,95 


DIGITAL  MULTIMETER  $99f  IRED 


PRICES: 

DM-700  wired  1  ycarwamsnty 

DM-  700  Kit,  90  day  parrs 

warranty 

AC  L  AC  adaptor 

BP-,*.  Nicad  pad  +AC 

adapt  c t  charter 

MP-1.  Probe  kit 


$99,95 

7995 
1.95 


The  DM-700  offers  professional  quality  performance  at  a  hcibbyisi  price, 
Fraturcs  include:  26  different  range*  mid  5  function*,,  all  arranged  in  a 
convenient,  easy  to  use  formal  Measurements  are  displayed  on  a  large  3'^ 
digir,  v:  inch  LED  readout  with  automatic  decimal  placement >  automatic 
polaritf .  overrangr  indicator*  and  overload  protection  up  to  1 250  vtihs  on  all 
ranges,  making"  vrrtuallv  goof- proof  The  DM-700  look*  arc*.  •  handsome, 
frt  Hack,  ruejerd  ABS  cmc  with  conirrnlem  nsraaafele  tilt  bail  makes  it  an 
ideal  addition  to  any  shop 


SPECIFICATIONS; 


DO  AC  volts: 
DO  AC 

current 

Resistance 

Input 

impedance 

Accuracy 

Power 


lOOuVtol  KVb5  ranges 

0  I  uA  to  2  0  Amps,  5 

0.1  ohms  to  20  Megohms,  6  ranges 

10  Megohms.  DO  AC  irons 
10  1%  bask  DC  volts 

4  "C  cells 


AUDIO  SCALER 

For  high  resolution  audio  measurements,  multiplies 
UP  in    frequency 

•  Great  for  PL  tones 

•  Multiplies  by  10  or  100 

•  0.01  Hz  resolution! 

S29  9?  K«i       SJ9.95  Wired 


ACCESSORIES 

Telescopic  whip  antenna  -  BNC  plug $  7.95 

H itth  impedance  probe,  light  loading    15 .95 

Low  pass  probe,  for  audio  measurements    ,..>  h ..  +  **..  +  +  - 15 .95 

Direct  probCp  general  purpose  usage ,.♦  +  ..  12.95 

Tilt  bail,  for  CT  70.  90.  M1NM00 395 

Color  bursl  calibration  unit,  calibrates  counter 

against  L'olnr  TV  signal *  <  < « *  *  •  *  ,,..*..... 14  95 


COUNTER  PREAMP 

Fur  measuring  rxrrrmely  weak  signals  frum  10  to  LOGO 
MH:,   Small  *i?e,  powered  by  plug  translormrr-  included. 

*  Flat  25  db  gain 

*  BNC  Connectors 

*  Great  for  smiting  RF  with  pick-up  loop 

S34.95  Kit      S44.95  Wired 


ramsey  electronic^,  ire.  ; 

2575  Baird  Rd.  Penfield.  NY  14526      -62 


PHONE  ORDERS 
CALL  716-586-3950 


X*  _H  '  Sflffit(o<t<«M»  guwmiM**d'    nompni  *o»  10  dor*  '*  -**  ptvot*4 

>nttPBM9  to  a  «Bi<m«,T'  »'  1  t  0    Q»«r*#a*  add     i       COD  add 
1?    O^r^id*'!^     ftddli  HO    Ni  .ttdfil  odd  ?       >m 


p*  R*9<tor  Servtcs — see  page  130 
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Scanners! 

NEW  Products! 

Chances  are  the  police,  fire  and 
weather  emergencies  you'll  read  about 
in  Jo morrov/s  paper  are  coming  through 
on  a  Bearcat  scanner  right  now,  Bearcat 
scanners  bring  ^he  real  live  excitement 
of  action  news  into  your  home  or  car. 
With  a  Bearcat  scanner  you  can  monitor 
the  exciting  two-way  radio  conversa- 
tions of  police  and  fire  departments, 
intelligence  agencies,  mobile  telephones, 
energy/oil  exploration  crews,  and  more. 

Some  Bearcat  scanners  can  even  monitor 
aircraft  transmissions!  You  can  actually  hear 
the  news  before  it' s  news.  If  you  do  not  own  a 
Bearcat  scanner  for  yoursetf,  now's  the 
time  to  buy  your  scannerfrom  Communica- 
tions Electronics  Choose  the  Bearcat 
scanner  that's  right  foryou+  then  call  our  toll- 
free  number  to  place  your  order  with  your 
Visa  or  Master  Charge. 

We  give  you  excellent  service,  because 
CE  distributes  more  scanners  worldwide 
than  anyone  else.  Our  warehouse  facilities 
are  equipped  to  process  thousands  of  scan- 
ner orders  every  week  We  also  export  scan- 
ners to  over  300  countries  and  military  instal- 
lations. Almost  all  items  are  in  stock  for 
quick  shipment,  so  if  you're  a  person  who 
prefers  fact  to  fantasy  and  who  needs  lo 
know  what's  realty  happening  around  yoi^ 
order  your  Searcaf  brand  scanner  today 
from  Communications  Electronics. 

Bearcat?  300 

The  Ultimate  Synthesized  Scanner! 

List  price  $549  95  CE  price  S349.0O 

4 -Band,  50  Channel  •  Service  Search  •  No- 

crystal  scanner  •  AM  Aircraft  and  Public 

Service  bands.  •  Priority  Channel  •  AC/DC 

Bands  32-50,  118-136AM.  144-174,421-512  MHz. 
The  Bearcat  300  is  the  most  advanced  auto- 
matic scanning  radio  that  has  ever  been  offered  to 
the  public.  Since  the  Bearcat  300  has  over 2,100 
aclive  frequencies  in  memory,  you  can  touch  one 
button  and  search  any  of  many  preprogrammed 
services  such  as  police,  fireT  aircraft  and  govern- 
ment. Of  course,  you  still  can  program  your  own 
frequencies  and  monitor  up  to  50  chan  nels  at  once- 
Since  the  Bearcat  300  uses  a  bright  green  fluores- 
cent digital  display .  its  ideal  formobi  le  applications 
The  Bearcat  300  now  has  these  added  features 
Service  Search.  Display  Intensity  Control  Hold 
Search  and  Resume  Search  keys,  Separate  Band 
keys  t  o  perm  it  iock-m/lock-out  of  any  band  for  more 
efficient  service  search. 

Bearcat®  250 

List  price  S429.95/CE  price  §279.00 
SO  Channels  •  Crystalless  *  Searches 
Stores  •  Recalls  •  Digital  deck  *  AC/DC 
Priority  Channel  •  3- Band  »  Count  Feature* 

Frequency  range  32-50,  1 46-1 74,  420*512  MH, 

The  Bearcat  250  performs  any  scan  rung  function  you 
could  possibly  want  With  push  button  ease  you  can 
program  up  to  50  channels  for  automatic  monitoring 
Push  another  button  and  search  for  new  frequencies 
There  are  no  cryslals  to  limit  what  you  want  to  hear.  A 
special  search  feature  of  the  Searcaf  250  actually 
stares64fr&quenciesandrecaNslhem,  oneatatinmai 
your  convenience.  Automatic  "count"  remembers  how 
often  Frequencies  are  activated  by  transmission  — 
so  you  Know  where  the  ad  ion  is.  Decimal  display  shows 
the  cha  nnei ,  I  req  uency  and  ot  he  r  prog  ra  m  med  feat  u  res 


NEW! 

Bearcat 

l&O 


Bearcat®  220 

List  price  $449  9=  CE  price  $289. OO 
Aircraft  and  public  service  monitor.  Frequency 
Wnge  32-50;  r  re- 136  AM,  144-174.  420-512  MHz 
The  Bearcat  220  is  one  scanner  which  can  monitor 
all  public  service  bands  plus  the  exciting  AM 
aircraft  band  channels.  Up  to  twenly  frequencies 
may  be  scanned  at  the  same  time. 

Not  only  does  this  new  scanner  feature  normal 
search  operation,  where  frequency  limits  are  set 
and  the  scanner  searches  between  your  pro- 
grammed parameters,  it  also  searches  marine  or 
aircraft  frequencies  by  pressing  a  single  button 
These  frequencies  are  already  stored  in  memory  so 
rto  reprogramming  is  required  The  Bearcat  220  is 
crystalless  and  featu  res  push  button  programming 
of  desired  frequencies  A  decimal  display  indicates 
channels,  frequencies  and  operations  as  progammed 
into  the  scanner.  The  lockout  feature  lets  you  skip 
frequencies  not  of  current  interest,  Tne  Bearcat 
220  also  features  a  Priority  channel,  Dual  scanning 
speeds,  Patented  track  tuning*  Direct  channel 
access  and  AC/DC  operation, 

NEW!  Bearcat®  21 OXL 

List  price  S349  95/CE  price  $229.00 
IB  Channels  •  3  Band*  •  Crystatleam  •  AC/BC 
Frequency  range  32-50  1 44- 1 74,  42  r-5 1 2  MHz 
The  Bearcat  21  OXL  scanning  radio  1st  he  sec  ond  gener- 
ation scanner  lhat  replaces  the  popular  Bearcat  210 
and  21  ^  ll  has  almost  twice  the  scanning  capacity  of 
the  Bearca?  210  with  18  channels  plus  dual  scanning 
speeds  and  a  bright  green  lluorescenl  display  Auto- 
matic search  finds  new  frequencies.  Features  scan 
delay,  single  antenna*  patented  track  tuning  and  morel 


NEW! 


rcat®  1 60 


List  price  S299  95  CE  price  S1  89  00 
16  Channels  •  3  Band*  •  AC  only  •  Priority 
Dual  Scan  Speeds  *  Direct  Channel  Access 
Frequency  range.  32-50.  144-174,  440-5 12  MHz. 
Would  you  believe,  the  Bearcat  160  is  the  least 
expensive  Searcaf  crystalless  scanner. 

This  scanner  presents  a  new  dimension  in 
scanning  form  and  function,  Look  at  the  smooth 
keyboard.  No  buttons  to  punch.  No  knobs  to  turn. 
Instead,  finger-tip  pads  provide  control  of  alf 
scanning  operations,  including  On/Off,  Volume 
and  Squelch.  The  Bearcat  1 60  featu  res  1 6*channel 
monitoring  of  the  most  popular  public  service 
bands.  And  to  locate  more  of  what  you're  listening 
for  Electa  introduces  another  operating  conven- 
ience: Manual  Search  Used  with  Automatic  Search 
it  simplifies  seeking  and  finding  unknown  but  active 
frequencies  Of  course  trie  Searcaf  1 60  incorpo- 
rates other  advanced  Bearcat  Features  such  as 
Priority,  Direct  Channel  Access,  Dual  Scan  Speeds, 
Automatic  Channel  Lockout.  Scan  Delay  and 
Auxiliary  All  this  performance  in  sleek,  contempo- 
rary styling,  And  at  a  price  so  low,  it  astounds  even  us! 


Bearcat®  5 


List  price  St 34  95/CE  price  S94.00 
8  Crystal  Channels  e  3  Bands  *  AC  only 
Frequency  range  33-50.  146- 174,  450-508  MHz 
The  Bearcat  5  is  a  value- packed  crystal  scanner  bu ittfor 
the  scanning  professional  —  at  a  price  trie  first-time 
buyer  can  aJford-  Individual  lockout  switches. 

Bearcat    FourSix  ThinScan " 

List  price  $189  95/CE  price  S124.QQ 
Frequency  range:  33-47,  152-164,  450-508  MHz. 
The  incredible,  new  Bearcat  Four-Six  Thin  Scan'  is  like 
having  an  Information  center  in  your  pocket.  This  three 
band*  6  charmed  crystal  conl  rolled  scanner  has  patented 
Track  Tuning  on  UHF  Scan  Detey  and  Channel  Lockout. 
M  easu  r  es  2  *fi  x  6  V*  x  t  *  I  nc  ludes  rubber  due  ky  an  ten  n  a. 
Order  crystals  for  each  channel.  Made  in  Japan. 


OTHER  BEARCAT  ACCESSORIES 

SPSO  AC  Adapter  for  Bearcat  ffunScan" . .  .  .  5?  OO 

SP51  Battery  Chugs'  tor  Bearcat  ThinScan"  IS  DO 

S  PS8  Carrying  Case  tor  Searcaf  f  h i nScan  *  S  t  2  00 

Ffi-E  Frequency  Directory  for  E3$i@rrt  US.  A  Si  2  00 

F&-W  Frequency  Oi rectory  tor  Western  USA  S  12-00 

B-4  1  2  V  AAA  Ni-Catt's  lor  Bearcat  ThinScan '  S9.00 

A'13Scc  Crystal  certificate  S3  00 

Add  S3  00  slipping forall  accessories  ordered  at  l he  same  Tim© 

INCREASED  PERFORMANCE  ANTENNAS 

If  you  want  the  utmost  In  performance  from  your 
Bearcat  scanner,  it  is  essential  that  you  use  an 
external  antenna  We  have  iwo  base  and  mobile 
antennas  specifically  designed  for  receiving  all 
bands.  Order  #A60  is  a  magnet  mount  mobile 
antenna  and  4A70  is  an  all  band  base  station 
antenna.  Both  antennas  are  S35.0G  each  and 
S3.00  per  antenna  for  UPS  shipping  in  the  con- 
tinental United  States. 

TEST  ANY  BEARCAT  SCANNER 

Test  any  Bearcat  scanner  purchased  from 
Communications  Electronics  for  31 
days  before  you  decide  to  keep  it.  If  for 
any  reason  you  are  not  completely  satis- 
fied  return  it  in  original  condition  with  all 
parts  in  31  days,  for  a  prompt  refund  (less 
shipping/handling  charges). 

MADE  BY  ELECTRA 

Since  all  Bearcat  scanners  are  products  of 
Electra  Company,  a  Division  of  Masco  Cor- 
poration of  Indiana,  you  can  be  assured  of 
the  finest  monitor  radios  available  in  the 
world.  With  your  Bearcaf  scanner,  you  will 
receive  a  complete  set  of  simple  operating 
instructions  and  a  one-year  limited  warran- 
ty from  Electra.  If  service  is  ever  required  for 
any  Bearcat  scanner,  just  send  your  receiver 
to  an  Electra  national  service  center. 

BUY  WITH  CONFIDENCE 

All  Bearcat  scanners  are  extraordinary  scanning  instruments. 
They  provide  virtually  any  scanning  function  that  I  he  most 
professional  muni  I  or  could  require  To  get  the  fastest 
delivery  from  CE  ol  any  Bearcat  scanner,  send  or  phone 
your  order  dlrgclty  lo  our  Snannor  Distribution  Genler!"  Be 
sure  to  calculate  your  price  using  the  CE  prices  in  this  ad, 
Michigan  residents  please  add  4%  sales  tax  Wntien  pur- 
chase orders  are  accepted  from  approved  government 
agencies  and  most  welt  rated  firms  at  a  10%  surcharge  lor 
net  to  pilling  All  sales  are  subject  to  availability  All  sales  on 
accessories  are  final.  Prices,  terms  and  specifications  are 
subject  10  change  without  notice  Out  of  slock  items  #>ll  be 
placed  on  baefcorder  automatical ry  unless  CE  rs  instructed 
driierentiy  Most  products  that  we  sell  have  a  manufacturer  a 
war  ram  y  Free  copies  oJ  warranties  on  these  ptoducis  are 
available  prior  to  purchase  by  wnimg  lo  CE  internanortal 
Orders  are  invited  with  a  520  00  surcharge  tor  special 
handling  >n  addition  to  shipping  charges.  All  shipments  are 
FOB  Ann  Arbor.  Michigan.  No  COD  s  please,  Non-cerlihed 
and  foreign  checks  require  Tour  weeks  bank  clearance. 

Mail  orders  to:  Communications  Electronics/ 
Box  1002f  Ann  Arbor.  Michigan  48106  U.S. A.  Add 
$6.00  per  scanner  or  phone  product  for  URS. 
ground  shipping,  or  S  12.00  lor  faster  U.P.S-  air 
shipping  to  some  Locations.  II  you  have  a  Master 
Charge  or  Visa  card,  you  may  call  anytime  and 
place  a  credit  card  order  Order  toll  free  in  the  US  A 
800-521*4414.  It  you  are  outside  the  U.S.  or  in 
Michigan,  dial  313-994-4444.  Dealer  inquiries 
Invited.  All  order  lines  at  Communications 
Electronics"  are  staffed  24  hours 

We  invite  you  to  join  the  over  I  wo-million  Bearcat 
scanner  owners  that  hear  the  news  before  its  news. 
Please  order  today  at  no  obligation  to  assure 
prompt  delivery. 

Scanner  Distribution  Center"  and  CE  logos  are  trade- 
marks o\  Com myn ications  Electronics" 
t  Bearcat  and  Freedom  Phone  are  federally  registered 
trademarks  of  Electra  Company,  a  Division  of  Masco 
Corporation  of  Indtana. 

Copyright '  1 980  Communications  Electronics* 
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SN  «»N 
ShrMflN 
S.M7440N 
SM7441N 
SN?*4JN 

Sf*344$N 
SNMW4 

I  ■  *    **       '4 

SMH4N 

SN?4S>N 
SNMUTM 
$N7*53N 
SMMSiN 

SN745QN 

SN74JON 


74LSO0 

:*i_UJJ 
'4L&E 
HLS03 
HLSOi 

U  4.501 
HUS0 

HLSll 
•*uS12 
*_SU 

*4lS1* 

>4L5» 
74LS11 

«Lsa 

7*LS» 
MLU? 
«LS» 
74LSM 
7*LSJ2 
7*LS» 
74LS37 
»L5J* 
74LS4P 
»LS« 
»LSi7 
*L5*t 


*L5Si 

7*1,5*5 

ULS73 

»UM 
MLS* 

*L5* 
**LS» 
MLSB 
KLS* 
»LS» 
MLSW 


M'MJC 

MSW 
14504 

us* 
msoi 


1*522 


Nsn 

MS« 

mil 


■ 
.a 

35 
.3 
.39 
.35 
.35 
.» 
-29 
-25 
J9 
.36 
.40 

> 


JS 
J5 

.a 

.a 

39 

-25 
.29 
.25 

« 
.25 

» 
.59 

m 

14* 


7400 


JO 
JO 
.70 
-35 
JO 
,29 


£N»12fV 

SNMMN 
5N7475N 
5NHI5N 

SN74«N 
SN74S2N 
SN7411N 
SN744AN 
SNU|*N 
SNMHN 
SNMWH 

iMwm 

5*47*13*4 


SN>49ftN 

5N74L0QN 
V-JMLG.'S 

SNMLHN 
SN'tkSlN 

SN7Jt22M 

SN74I25N 
!»NMl2*h 

SMMWIK 
5'474I4?T* 

tNMbdft 
SNHMN 
SNMJ45N 
SKMUm 

SNIilSEN 
SN7415JIN 
SNJ4153N 

vj.-.i|^-i 
5lM?4155N 


.35 
-*9 
.35 
5,0ft 
3* 
.99 
M 
Jfl 

L* 


-44 


-» 
I  H 
1.49 

JS 

L95 

.55 
.59 

-« 
,*» 

.75 

M 

m 

t« 
mi 
,» 

L95 

ua 
,» 
.a 

1.2 
,75 


a  ft /a 

SNH2S5N 
tfCttl  N 

SN74i$g«v 
SNJ4J.fi  IN 
SN  74162  N 
SN74H3N 
5N74364N 
SN7fll«N 
SN741«N 
;  rjjR..'rj 
SN.'llTON 
EN74123N 
SNH17JN 
SNHIMN 

&aam* 

SN74I77N 
SM741WH 

s*mijjpN 

SM74U4N 
S*4?4112N 
SNMtftiN. 
SfHttUfiN 
SNT4I90N 
SN74I91N 
5N74192N 
SN74193N 

ur*rti94h* 

SM74I95N 

SNMWN 
SMT4137ISJ 

SNMJBN 
SNM2HN 
SNM21N 

SMMZ79M 

SN74VK 

SJVfMdBN 
SNttttN 
SN74JH7M 

SMT43WN 


.59 
.29 

s 

J9 


J! 
-29 


1 

.35 
.■S9 
Ab 
JH 

■ 

J8 

1-15 

LIS 


1.2& 
,*5 
.S9 


74LS 


HLSK 

?'LSW 

J4L5I* 

MiuSilf 
mils  2:: 

H4-SC2S 


Ml.  5IJ3 
MLS  IS 

74L.S13B 
/4LSL39 

mlsl'jI 

/4L.S1H 
MLS1&4 
WLS1S5 
74LS156 
MLS1&7 
MLS15t 

HL,S1M 

»L5l61 
:*L5iiI 

M1.SH5 

MLStt 
ML3I70 

Mum 

M  LSI  75 
ULSU1 
/4IL.5 190 
74  Li  19! 


.*5 
.15 

3 


,49 
.19 
J9 

.« 

1-19 

1.19 
J9 
.99 
:  B 
LIS 
LIS 
US 
1JS 

i_a 

LM 
U* 
Ml 
LJ9 
.91 

£«t 

IJ5 

I  » 


.SP 

.SO 

!:■' 


SB 

5C 


-SO 


»5*  >j 

/4S74  .79 

W5»  79 

»SilJ  .79 

MSI  13  .79 

74S1H  .79 
*  LdM»~TED    AVftlLABIL»TV 


74S 


.'4&13J 
.ULL3J 
J45US 

msjji 
Hswa 

74SUI 


.55 
.19 

1.19 
J- ft 
1.35 

:* 

i_a 


MLS1K 
?*LS193 

MLS19" 
ttLSWS 
HLSI91 
f*LS221 
J'lLSSV 
MLS541 
M|_53« 

Husza 

HL524S 
HLS347 


MLSW 
MLSS4 
MLSS) 

74LSS7 

!*[ 
HI 

MI..SJM 
74LS273 

74LS279 
74LSW3 
Ml.  5290 
7*L5?91 
MLS29I 
MLS352 
MLS3S3 
MLS3B 
»LSJK 
MLSJt' 

PWLSJTi 
ML-SJ'-J 

W13J?S 


74LSJ93 
7«LSJ99 
MLStTO 

B1L&97 


7«JW 

MSM 
745J94 

M51* 
MS19E 
MSJ40 
74HJ4L 
HSW2 
74S243 


t54 


4.9S 
1-9S 

L9S 
J-» 

2.9S 
I.« 
3*25 

J.?L 
ON 


74S244 

74S25J 
'MS3&1 
MS257 

M&aa 

MS2S0 
*537- 

MSJ«* 

M5JT* 

MS3I7* 

H5*7i* 

MS47I* 

MS4J1* 

MS4J5* 
HSfi»» 
I4S571- 
74SS72* 

MS573* 

MS940 

MS04L 


I* 

M 
,B9 
.a* 
Si 

2.79 
1-94 

4.K 
i.B 

H 

.11 

■T*W 

L4t 

,n 

.79 
7-4* 

2.49 

I..'. 

fi 

J9 

J» 

L* 

i-49 

1.2S 

US 

-19 

IM 

JL» 

,« 

m 

.G9 
1.4 


1,15 
LIS 
1.15 
1.19 
1.19 
1. 99 
L« 
LM 
L9S 
LIS 


1.1* 
LJ» 
LI* 

I  m 

J9* 

.69 

1,94 

■  7* 

1.09 

.99 

-99 

1,2 

1 J9 

1.29 

.75 

.15 

.?5 

.11 

L95 

1.95 

m 
■ 

2.4* 
X* 
L9A 


3.25 
1.44 
145 
1.3* 
3.35 
.71 

4.95 
4-» 
1*9 
!.« 

l*-9S 
3S.9S 
19,95 

D  n 

2L» 

7.9S 
7.94 

19.94 

.-J.'V 
3.L5 
J,  LS 


THE5£    PROMS 


CA3013M  tlS 

C  AJ0£3H  3.25 

CA303W-I  L* 

C4JBHN  L3B 

CAJ0»N  )JS 

CAMDM  LS 

us 


CA-LINEAR 

CAJOUN  2J» 

CAJGKM  2JG 

CAJQDM  L« 

CAJttKN  J5 


CA3Q99W 
CAJ09&N 
CA3(3Qm 

CAJ140H 
CAJWM 
CAJ4BLM 
CAJfQDM 


3.75 

J.  95 


4* 


CO4H0 
CCWOi 
CD49B2 

CD40C7 
C  [34009 
CCMQia 
CCHOll 
CD40I2 
CD4QIJ 
CD40I4 
CC34G15 
CCHOIf 
CO401T 
C  D*014 
COittf 
co*a 

CD4B31 

cuts 

CI 


cow? 

CO402A 
COMJ9 
CD4030 

cawA 

tnwo 


1.19 

.25 

.49 

.49 

-39 

.25 

.49 

1.39 

L19 

.59 

LH 


1.11 
Ut 
L» 

JB 
.71 
J3 

Ji 

149 

,49 

.99 

L49 


CD-CMOS 


C04AI1 
CD4WZ 

CD404J 
COJHH4 
CD4D4& 
C04M7 
CD4DU 
CO4049 
CO4G50 
CO40EJ 

cc 

CI 
CI 

CI 

COttH 


CO40H 
CCK467C 
CO4071 

CD40T2 
CC34073 

CD«76 
CD40I1 


1,49 

« 

1.71 

2-W 

LB 

.49 

.69 

U9 

LIS 

LW 

il» 

9,91 

L*9 

.it 

ii 

,45 

.55 

.49 

.49 

.» 

.39 

i.» 


CO4093 
CO40H 

C045DI 

CD45Q7 
CO4S04 
CD451D 
CD45H 
CD4514 
c:d*&i^ 

C  04515 

C0441I 
CD4519 

CD4525 

C04$2I 

C04S29 

CD4543 

CD4H2 

C045K 

CD4SI3 

C047JJ 

C04T24 

MC  1*409 

MC14410 

MCl*41! 

MC14412 

MC  1*419 

MC  )«33 


.99 
2  Ai 

-75 

.99 
3.91 
L39 
L» 
3.9ft 
2.9S 
L4t 
1.79 

M 
1.29 
L79 
L7J 
L95 
t» 
11.9* 
3.7* 
.  ■ 

.    -: 

:    ■ 

l*+\ 

1495 

:-  M 

.  i  j1, 

*,95 

1.1.M 


LJTRONIX  DISPLAY  SALE^ 


%W^ 


B  3-8  8 


i*UU 


OL  *5W 

DL  45*ft 
DL'*Utifl 
::  ro«i  «NUV1  H»  CLOCU 


55 


OL-7JDD 


Z:u 


B88B8E 


OL-6SCU 
□  L-6S30 


OL-3130 


'MTWMIIH 


I.  ■IHI^h< 


fllJIH 
HI 
... 


■t 


wji  *nrrY 


.   ,    *ri 


llllCilMilW 


LIB(*TOWI»lJT 


[W    t*lN      »-i* 


I  i 


■ 
■  B 


iri.M|HI'u: 


«¥' 


II 


ui. 


LfJI 

n  ii  :t:iMi  h» 


.i...  i 


il 


!.«■ 
1h41 

4.11 
*-■« 
Lit 


4*1 


■M-Tl^ 


■tUEtOl  HUq 


1   i 


>• 


mi  I   «;' 


rlf  l 


i»r>' 


tA 


^ 


■  4 


=P'     ' 


FT 


SCCSbfiR 
?CC556t3 
XCS54V 

XC22R 
XCZ?0 
XC3JV 

wise. 


,200"  f«l 
.2l»ir  gf**0 
JV"  yallnw 
.200"  tl**r 
2QP "  r*ti 

J0C'9'Mn 


DISCRETE  LEDS 


5/51 
A/il 

4rti 

4/11 

4*1 


MVbO 

XC?OTFt 

XCJ09C. 

xawv 
xcuftn 
xCUta 
xcs»v 

MC5JK 


.015"  fed 

125"  rftd 

12V 

,Br 
,h- 
JO' 
1C' 


green 

yallOW 

red 

green 

yeilDiv 


i./il 
5/11 
4/11 
*/1l 
Vfti 

4.11 
4/11 


7CCULR  l*"  rod  B/fl 

XCllJe  19D"flrnBh  4/11 

XC1UV  1W  y*1(Ow  4/11 

KC111C  190"  ClMf  4.1J 


MC  1*4   «SP    LIP.    UITTJlL 


f*i-2       %  39**  op  3  31  DO 


C. A_  —  Cemmiji  Afi&tlt 


DISPLAY  LEDS 


Tyiw 

MAN  i 
MAN2 

MAN1 

MAM  54 
MAM  7| 
MAM  72 
MAM  74 
MAM  IE 
MAM  14 
N1AM3&2D 
MAM 
MAM 
MAM  4530 
MAM  5510 
MAM  5530 
MANSfiU 
MAN55S 
MAM  5550 
MAM  ITU 
MAN57S3 
MAN  4750 
OLO304 
QLDS7 
DLS5JM 


CA.    («l 
5*7  0,'M."f4rd 

C.C  — **d 
CA.     v«n 

C,A"fM 
C.A,-f*d 
C.C.-rsa 
C.A^— y«Ufrw 
C.C-  v*llow 
C-A,     OF4IHIB 
C.A       grinflt 
C-C-— or*nflt 
C.A. —Of  Hint* 
C.A^     orinfi — DO 
C.A.-of*r*9*  a  I 
C.C      Of*"S*— DO 
C-C--Of *f*9B  i  I 
C-A.— or«nf* 


J 


Ht  P'At 

J7Q  2.95 

Jr»  4»$ 

.125  .25 

JOB  I.S5 

.300  1.25 

.300  .75 

.xn       ,75 

.300  1.29 

.300  .49 

.303  .99 

IN  49 

-300  .99 

iuf  .99 

m       .» 

.99 
H 

M 


4» 


C.C,-*»d 

C-C,-Of4fi»e 

C.fl.^orjr>g* 


,3V 

JlX 
.500 


.99 

.99 

.99 

.99 

LJS 

1.35 

1.25 


TyiJ4l 

DLO507 

DL7DI 

OLW 

DL72I 

DL741 

DL74* 

DL747 

DLJ50 

PLOIM/ 

DLOTJ50 

OLJJS 

FND354 

FMDJH 

FNDS0I 

FMD5D7 

HD3P-HM 

HDSF^J40J 

SS92-7711 

-7300 


C.C  —  CO*Frtf*0«  C»ltMMle 

Priot 


Hi 

.500 


■rial 

4M2ft 
LlT-l 

MUCjuLu 


Polity 

C-C-— f*o 

c  A-**a 

C.C-— f*u 

C.A. —ted 

C.A-— rad;  £  I 

C-A.— «0 

C.C  -red 

CA. — orangp 

C.C-fjrannn 

C.C— f*0 

CC.  !  1 

C.C 

CC  {FNOSOSl 

CA-  IFMOUOl 

C-A. — ™a 

C.C-T*a 

C.A.T«.H-O-^#0 

CC^fl.H.D.--rtfl 

iMffgil,  El»e/.  RmD 

4iT>9».  dif^LHO 

O  «rTrg*  r  cH  *f .  t  S  1} 

Pl>OtQ  XsraorQpIo-iic»< 

Piio.ro  Xnstop  Oolo-ilOl. 


5fld 
.500 

,630 
.ti» 
,500 
.BflO 
.BOO 
III- 
.357 
JH 

.500 

400 


430 
4X 


1.25 
1-JS 
L41 
1,25 

L.49 
1.49 
L.-lO 
l.W 
1.4] 
.35 

.99 
.75 

.99 

.» 

J-$0 

L50 

US 

3.75 
2240 

k  m 

15-25 

.99 

M 


ODtkiltv  IliiLTiHtOri^er   1.25 


POTENTIOMETERS 


$2,95  each 

2  VVaTt  £■  7fl*C  ■    1U,J-. 
7/B"  SiOMoe  Sh»f| 
Lmitw  Tapir 
W«U  V.IR94 


CMU  1-Z. 
CVU  59ZI 
■  3033 
CMU  2531 
CMU  5011 
CMU  HW1 


HV4NAV 

HV4MAV 
B-.4NAV 
RV4NAV 
RV4MAV 
BVIMAV 
BV4MAV 


SO-  102  A 
SD-507A 
SO-  103A 
SO  -253A 
SO-503A 
SO-  UtA 
SO-  K&A 


IK 

5K 

J0K 

50K 


LOW  PROFILE 
fTlNr  SOCKETS 


±SL 


i-i. 


so- im 


14  pin  LP 
H.  pin  LP 
It  pin  LP 
?0pin  LP 
22  Pin  Lf* 
J4  Pi"  LP 
2ft  Din  LP 
A  pin  L=» 
40  pin  LP 


17 

,30 
.& 

29 
.34 

» 
,31 

40 
S3 


.15 
.19 
.21 
J* 
JZ 
JS 
J7 
.44 
r. 


.15 
■  l» 
-20 

J? 
-30 
-35 
3b 
43 
St 
Ml 


fflnff 


I  o.n  SG 
(4  pin  SCi 
16  Pin  SG 

IB  pin  SG 
24  pin  SG 
Zt  Pin  SG 
35  Pin  SG 
40  pin  SG 


SOLDERTAIL  (GOLD) 
STANDARD 


&-<f 


0  IflD 


.4* 

54 

,59 

.79 

1.10 
1-lft 

1.75 


S3 

.75 
1,00 
l^W 
139 


.41 

.4* 
.41 

■<i" 
,90 

1.45 


$1.35  each 

3/4  W«T1  *  7Q"C 

l&tutnpot  Line^T 
tapvr  Printed  sir- 
Cult  mpurcT 

Pat  NO  P»ftNo. 

■ .  '■-■' 

1JBP-  SOotim  UP-  5H 

EJ0P.1090ftm  pqP-lOK 

U0P^2OK 
130P4iK 


ti|||TJfcf 


J* 
136* 


P»ti  No- 
K3PP-100K 

MP4MK 


T 


SOLDERTAIL 
STAMDARD  ITlNI 


;-2- 


*S^9 


50-100 


14  p|n  ST 
tipln  ST 

15  pin  ST 
3*  Pin  St 
21  pin  ST 
S  pin  ST 
40  pJn  ST 


JO 

35 

M 

.99 

Ui 


.25 
,2? 
.32 
.45 
-90 
1.2ft 
1-44 


.24 
.a 
-30 

A 
L15 
L3D 


WIRE  WRAP  SOCKETS 
(GOLD}  LEVEL  ^3 

.-:^  2S-*  5fi-i» 


ft  on 

10  pin 

14  Din 

15  pin 

IS  pin 

20  pun 
22  pin 

34  put 
2&  ■•■■" 

tu  mi'. 


WW 

WW 
WW 

WW 

ww 

WW 
WW 
WW 
WW 


L19 
1,49 
L39 
L59 

2.19 
2,29 


4M 

.73 

.» 

1.01 
1.35 
LM 
153 
l.W 
M9 


SI 

57 

.70 

.04 

.99 

1.21 

J. 14 

1.39 

1.79 

1.89 


1/4  WATT  RESISTOR  ASSORTMENTS  -5% 


AS3T    t 


10  Ofirrt    DOnm   Ji  Qhrn    1ft  Qhm    SOum 
27  Otun    33  Onr"    JH  Ofim   47  Dnm    M  Qhm 


$0pc«.      SI  .95 


ASST.  2       5**, 


51  onm   t?  Ofim  m  Onm  IS  Onm  390  Ohm 
110  CKfmja  Oh»f*  2»  Ohio  33JO  Oftrn  JN  Ontn 


5QPCL         SI. 95 


ASST.  3       5». 


*^3  Ohm  444  Ohmi 
UK  L** 


L.IK  3JK        £7K 


sop<A.      Si  ,95 


ASST- 4 

iw. 

3UK 
U2K 

L9K 

10K 

ASST.S 

S.i 

22K 
56  h 

6IK 

ASST.  fi 

S«i. 

150K 
3MK 

IftOM 

470K 

4.7K 
i2K 


UK 


5JK 

1|*« 


sopc*       $1.95 


J4K 

i;k 


UK 


•7K 
l»K 


ASST.  7       S*» 


IM 
2.7M 


I.2M 
3.JM 


22&K 
560  K 

I  5M 
L»M 


6WK 


3J0K 
IfflK 


Sdpci.      $1.95 


$1.95 


l,«V 

I  fU 


J.JrVl 


50  pel. 


SI  .95 


ASST.8R 


Includes  Resistor  AsstS-  17  (35D  pcs.J  $10,95  ea. 


SID  00  Mm.  L>d*f  -  U.S-  Fundi  0«ty 
C*Lf    Resid*hli  Add  6%  S*l«  T«A 
ruil  W*  -  Add  5%  plut  SI  1nsinnC« 


Sp«c  Shrrci  -  254 

Sand  4  to  Poxtafw  *o»  voi#r 

FREE  1981  JAMECO  CATALOG 


MPN 


;9ol 


CA^ 


P^&- 


ameco 


ELECTRONICS 


PHONE 

ORDERS 

WELCOME 

(415)  592-8097 


a  m  i 


MAIL  ORDER  ELECTRONICS  -  WORLDWIDE 

1365  SHOREWAV  ROAD,  BELMONT,  CA  94002 
PRICES  SUBJECT  TO  CHANGE 


^3B 


Pat  Mo 

TWftfPI 

JooevfKit- 

7U5CPL 

XMjftEV/Kif 

7107CPL 

7107EV/KH" 

7IKLCPL 

7I17CPL 

JM1IPH 

fZOSIPG 

FitBLv/mt* 

T205CJPE 

I2Q5CIEV/Kit* 

720IAIPD 

ngJAtv/Kn* 

7J01IPI 

7215IPG 

72HEV/Kn* 

miAlJl 

77  MC  I J I 

TTIftOIPI 

TUTUl 

I21ICUI 

7Z34IPL 

r»AUL 

RSACiV/Kit- 

WOUE 
P242IJA 
72S0UE 
7?&a  j  j  l: 

7SS*IPD 

75J1BCPA 

HlJUC^A 

^IBCPA 

7431CCPE 

4A1CCPO 

1M2CCPD 

74SSCPA 

I059CCQ 

C11C  PA 

HlfCPA 

•  lUfT 


Function 

CMOS  Pr*C(HOn  Timat 
Stopwatch  criip.  xTl 
I  Otfll  A/'O  | LCD  Onvtl 

rc»  circuit  Board,  Diipjtr 

3ta  Giqit  A/O  |L£D  L»lw*| 
IC  Circuit  Board,  Oiiplay 
3Va  Digit  A/0  LGD  DU.  HLD 
JVj  GlflJt  A/D  LED  Oil,  HLP- 

Low  lattery  volt  indi&aior 
CMOS  LED  StopwalcnVTJiTwr 
SLOPwatcn  Chip,  xtl 

Tan*  Generator 

Tona  Oa*iarator  ctup.  »tTL 

OSCHIftpr   Controller 
Fr«.  Counter  Chi*.  X*l 
^ivtri  Dfudc  COunttr 
CkKh  Gananaior 
4  Fuhc    CMOS  Sr.OP*at€h  CKT 
4  func    itofl**r«n  Cmp.  XT|_ 
I-O^pll  Unl*.  CQurrtir  C  *• 
l-D^H  Frao   Counter  CA 
l-Oi«<l  Frvq.  CiHjntat  CC 
4~Oiga  LtD  Up/Down  ITauntftl 
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VIDEO  GAME  BOARD 

With  General  Instruments  AY- 3-8500  Game  Chip 

All  boards  complete  and  populated.  Board  features  3  popular  games: 
HOCKEY.  TENNIS  &  HANDBALL-  Also  features  3  distinct  electronic 
sounds  to  accent  scoring,  paddle  contact  and  side  rebounds.  Two  speed 
ball  control,  paddle  size  control,  and  on  screen  digital  scoring.  Complete 
with  video  modulator  and  schematic,  1  or  2  player  -  Satisfaction 
Guaranteed  -  Board  has  14  pin  Molex  connector,  so  you  can  add  your 
own  speaker,  pots,  and  switches.  Video  Modulator  alone  worth  $5.95. 
Order  now  while  supply  lasts.  Limited  Quantity.  Works  on  8  to  15  Volts 
DC. 

$4.45  Each  or  Buy  3  for  $12.00 


>•« 


CASE  FOR  ABOVE 

(Some  Modification  to  Board  Necessary) 
High  Impact  Plastic  -  No  End  Panels 

$2.99 


SUPER  CUSTOM  IC        #17564-4 

Has  a  C-MOS  oscillator,  Decade  Counter  Decoder/ 
Driver.  At  the  push  of  a  button  will  flash  a  LED  24  times. 
At  the  end  of  which  it  will  display  the  number  of  times  it 
has  gone  through  the  cycle,  up  to  99.  Variable  speed 
pulses  -  Perfect  for  timing.         full  Data  —  $1.00 


PUSH  BUTTON 
SWITCH 

Normally  Closed 
6/$1.2S 


MICROWAVE  DIODE 

For  Down  Converters 

5082  -  2835  $1.50  or  5  For  $6.00 


LAB-BENCH  VARIABLE    t12i00  KIT 

POWER  SUPPLY  KIT         super  sale 

5  to  20  VDC  at  1  AMP,  Short  circuit 

protected  by  current  limit.  Uses  IC 
regulator  and  10  AMP  Power 
Darlington  Very  good  regulation  and 
low  ripple.  Kit  includes  PC  Board,  all 
parts,  large  heatsink  and  shielded 
transformer.  50  MV.  TYP.  Regulation. 


RCA  SENSITIVE 

GATE  TRIAC 

TO-5  CASE,  HOUSE  #40531 

ALSO  SAME  AS  T2300D. 

2.5  AMPS  400  PIV 


5/$1.19 

Perfect  lor  Dimmers. 
Color  Organs,  etc. 
PC  LEADS 
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Digital  Research  Exclusive 

4  DIGIT  FLUORESCENT 

CLOCK  MODULE 

A  super  fantastic  car  clock  module,  or  desk 
clock.  Four  bright,  blue-green  digits  .33 
inches  tall  and  very  pleasing  to  the  eye. 

FEATURES: 

CMOS  -  3MA  Max.  Current 

Display  can  be  dimmed 

Display  Oft  but  clock  continues  to  count 

Crystal  controlled  accuracy 
Small  physical  size  2%  x  2  x  5/8 
On-Board  hours  and  minute  set  switches 

All  you  need  to  make  this  exceptional  time 
piece  work  is  +  12VDC. 

12  Hour  Model  -  $5.95  or  3/$1 5.00 
24  Hour  Model  -  $6.95  or  3/$18.00 
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REPEAT  OF  A  SELL-OUT 

4558  -  Dual  741  in  8  Pin  Mini  Dip 

4  for  $1 .20 


5  VOLT  REED  RELAY 

An  absolutely  fantastic  item,  Compare  this  price  with 
any  advertiser.  While  They  Lastl  Normally  Open.  SPST. 
Turns  on  at  10  MA.  Drops  out  at  5  MA. 

SUPER  SPECIAL!  2/1.20  or  10/4.00 


$4.95 


60  Hi  CRYSTAL  TIME  BASE 

(Compete  Kit) 
Use*  MM  5369  CMOS  drvnj*»  iC  wtlh 
high  accuracy  3  579545  MHZ 
CfYSlfli  U*e  with  all  MOS  Clot* 
Chips  O'  Modules  Draws  only  1  5 
MA  AH  parts,  data  and  PC  Board 
included  100  Hz,  same  as  above, 
except  |S. £5 


D.C.  HORN 

VERY  LOUD' 

6-12  VDC 

Like  Used  In 

Smoke  Alarms, 

FANTASTIC  SAVINGS. 

Compare  this  true  vaiue. 

.60  ea.    4  For  $2,00 


PMD-11K-60    (Darlington) 

60  Volts.  HFE  8OO-20K 

12  Amps.  PNP  TO-3 
150  Watts.  By  Lambda    braNO 

$1.50  NE*fl 


Crystal 
Super  Savings 

4.433618  MHZ 
2/$  1.10 


TIP  29C  Power  Transistor 
TO  -  220  Case 

1Amp        30Watts        lOOVoItNPN 
LIMITED  QUANTITY        3/$1.25 
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Digital  Research:  Parts 


(OF  TEXAS) 


•••V-;.  M).  BOX  401247  *  GARLAND,  TEXAS  75040  •  i2U)  271-2461 

<§r  — *  —  •  •    %imTt*tmmmm    ' 
^r    #    *  *    *     ■*«••*     f    *     »    •     t     t 
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TERMS:  Add  soc  postage,  we  pay  balance.  Orders  under  S15  add 
7SC  handling  No  COD  We  accept  Visa.  MasterCharge  and 
American  Express  cards  Tex  Res  add  5%  Tan  Foreign  orders 
(except  Canada)  add  20%  P4H  90  Day  Money  Back  Guarantee  on 
alt  items 
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FOR  THE  NOVICE 

NEW,  UPDATED  EDITIONS  OF  OUR  FAMOUS  NOVICE  CLASS  STUDY  GUIDE  AND 
NOVICE  THEORY  TAPES. 


73 


Class 
License 

Study 
Guide* 


•  NOVICE  STUDY  GUIDE— SG7357— Here  is  a  completely  new  study  guide  and  reference  book  for  the 
potential  ham.  This  is  not  a  question/answer  memorization  course.  Electronic  and  radio  fundamentals 
are  presented  and  explained  in  an  easy-lo-understand  fashion,  preparing  the  beginner  for  the  Novice  ex- 
am, Includes  the  latest  FCC  amateur  regulations*  as  well  as  application  forms.  Easily  the  best  path  into 
the  exciting  world  of  ham  radio!  $4.95/ 

•  NOVICE  THEORY  TAPES— CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through  your 
exam.  73  is  interested  in  helping  gel  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for 
the  incredibly  low  price  of  ONLY  $15.95+" 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette  tape  over  and  over  in  your  spare 
time— even  while  you're  driving !  You  get  more  and  more  info  each  time  you  hear  it.  You  can't  progress  without  sotid  fundamentals.  These 
four  hour-long  tapes  give  you  all  the  basics  you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which 
will  be  invaluable  to  you  for  the  rest  of  your  fife!  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  these  tapes?  Set  of 
4— $15,95/ 

SPECIAL  OFFER!   BOTH  NOVICE  CLASS  STUDY  GUIDE  AND 
NOVICE  THEORY  TAPES  $20.00  ORDER  NP7300. 
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HANDBOOKS  FOR  THE  HAMSHACK 


ne* 


|      •WORLD  REPEATER  ATLAS— BK731 5— Completely  updated,  over  230  pages  of  repeater  listings  are 
'     indexed  by  location  and  frequency.  More  than  50  maps  pinpoint  2000  repeater  locations  throughout  the 
USA.  Foreign  listings  include  Europe,  the  Middle  Eastt  South  American  and  Africa.  $4,95. 


•  THE  PRACTICAL  HANDBOOK  OF  AMATEUR  RADIO  FM  REPEATERS— BK1 185— by  Bill  Pasternak  WA6ITF  (author  of  73  Magazines 

monthly  column  "  Looking  West"*)  This  is  the  book  for  the  VHF/UHF  FMer,  compiled  from  material  submitted  by  over  a  hundred  individu- 
als, clubs,  organizations  and  equipment  manufacturers.  A  "must  have"  for  your  ham  shack  shelf.  $9;95> 

•  WORLD  RADIO  TV  HANDBOOK  1981, 35TH  EDITION— BK1 184— This  book  is  the  bible  of  international  broadcasters,  providing  the  on- 
ly authoritative  source  of  exact  Information  about  broadcasting  and  TV  stations  world  wide.  This  1981  edition  is  completely  revised,  giv- 
ing comprehensive  coverage  of  short,  medium  and  long  waver  560  pages  of  vital  aspects  of  world  listening.  $16.50. 


3  NEW  BOOKS! 


OTHER  STUDY  GUIDES 


•  ADVANCED  CLASS  LICENSE  STUDY  GUIDE—  SGtGBt  —  Ready  to  upgrade  your 
license?  To  prevent  retaking  th*  FCC  iheory  eitam,  you  need  the  73  Advanced  theory 
guide,  SSB,  antenna  iheory,  Iransml tiers,  and  electronics  measuring  techniques  are 
covered  in  detail  in  this  easy-to-toHow  study  guide-  Special  modes  and  techniques, 
such  as  RTTY,  are  also  treated  An  engineering  degree  is  not  necessary  to  master  the 
Advanced  Iheory— try  ihis  boo*  before  visaing  ihe  examiner's  office1  $6  95  *  (Pub- 
lished  by  TAB  Bocks  previous  to  recent  changes  in  FCC  exam  material-) 


•  EXTRA  CLASS  LICENSE  STUDY  G Ul DE- SG1080- Sef Of  e  going  for  your  t  x  2  call,  it 
pays  to  be  a  master  of  the  Extra  class  electronics  theory.  This  sludy  guide  is  the  logical 
extension  ot  the  73  theory  course.  AN  the  theory  necessary  to  pass  Ihe  exam  is  pre- 
sented Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation, 
and  specialized  communication  techniques.  This  book  is  not  a  classroom  lecture  or 
memorisation  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  u^- 
der&lood  before  attempting  the  Extra  exam  Save  yourself  a  return  trip  to  the  FCC  and 
try  Ihe  73  method  t irst'  S&35-* 


•UNDERSTANDING  AND  PROGRAMMING  MICROCOMPUTERS—  BK7382  —  A  valuable  addition  to  your  computing  library.  This  two  part  text  includes  the  best  articles  that  have 
appeared  in  73  and  Kilobaud  Microcomputing  magazines  on  the  hardware  and  software  aspects  ol  microcomputing.  Well-known  authors  and  well -structured  text  helps  the  reader 
get  involved.  $  10.95" 

•40  COMPUTER  GAMES— 6K 7301— Forty  games  in  all  in  nine  different  categories.  Games  for  targe  and  smaJt  systems,  and  even  a  section  on  calculator  games,  Many  versions  of 
BASIC  used  and  a  wide  variety  ol  systems  represented.  A  must  for  the  serious  computer  gamesman  $7.95* 

•SOME  OF  THE  BEST  FROM  KILOBAUD/MICROCOMPUTING  —  BK731 1— A  collection  ot  [he  best  articles  that  have  recently  appeared  m  Kilobaud/  MICROCOMPUTING  Included  is 
material  on  theTRS-BO  and  PET  systems.  CP/M,  the  aOB0/Bu85/ZB0  chips,  the  ASR  33  terminal  Data  base  management,  word  processing,  text  editors  and  tile  structures  are  covered  too, 
Programming  techniques  and  hardcore  hardware  construction  projects  for  modems,  high  speed  cassette  interfaces  andTVTs  are  also  Included  in  this  large  formal,  200  plus  page  edi- 
tion. $1096 ' 

•  HOBBY  COMPUTERS  ARE  HERE!  —  BK7322— tf  you  want  to  come  up  to  speed  on  how  computers  work.  .   hardware  and  software.  .  ,  this  is  an  excellent  book  It  starts  with  tun 
da  mentals  and  ex  plains  the  circuits,  ami  the  basics  of  programming,  along  with  a  couple  of  TVT  construction  projects.  ASCII  Baudot,  etc.  This  book  has  tne  highest  recommen- 
dations as  a  teaching  aid  $4.9$.* 

•THE  NEW  HOBBY  COMPUTERS— BK7 340— This  book  takes  it  Irom  where  "HOBBY  COMPUTERS  ARE  HERE!"  leaves  off,  with  Chapters  on  Large  Scafe  Integration,  how  to 
choose  a  microprocessor  chip,  an  introduction  to  programming,  low  cost  \iO  for  a  computer,  computer  arithmetic,  checking  memory  boards  .  .and  much,  much  more!  Don  t  miss 
this  tremendous  value!  Only  $4,95  * 

"Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  tot  73  Radio  Bookshop  •  Peterborough  NH  03456  Be  sure 

to  include  check  or  detailed  credit  card  information  No  COD  orders  accepted.  Add  f  1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by 

73  Magazine.  Questions  regarding  your  order?  Please  *  r  -e  to  Customer  Service  at  the  above  address  Please  allow  4-6  weeks  for  delivery 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


7%  TEchwicAl  libRARy 


•  BEHIND  THE  DIAL— BK7307—  By  Bob  Grove.  Get  more  fun  out 
of  shortwave  listening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  interference.  $4.95/ 

•  THE  CHALLENGE  OF  160— BK7309— is  the  newest  book  in  the 
T3 technical  library,  dedicated  to  160  meter  operating  St  Dunn  pro- 
vides all  necessary  information  to  get  started  on  this  unique  band. 
The  all-important  antenna  and  ground  systems  are  described  in 
detail.  The  introduction  contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  "Top  Band  "  operators.  Price:  $4.95.* 

•  IC  OP-AMP  COOKBOOK  — BKl028^by  Walter  G,  Jung,  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated. 592  pages,  5%  x  SVa,  softbound.  $12.95  ' 

•  THE  POWER  SUPPLY  HANDBOOK-  BK7305— Need  a  power  supply  for  a  gadget  you're  building?  In  the  POWER  SUPPLY  HAND- 
BOOK  there  are  dozens  ready-to-buildt  plus  detailed  steps  for  designing  your  own.  There  are  circuits  and  parts  lists  for  all  kinds  of 
supplies,  ranging  from  simple  DC  types  to  h ighly  stable  regulated  versions.  If  you  need  a  circuit  to  convert  a  DC  voltage  to  a  higher  or 
lower  voltage,  turn  DC  into  AC,  or  AC  to  DC — then  this  Is  the  book  you  need.  With  more  than  400  pages,  you  should  be  able  to  find  just 
the  circuit  you  need.  Without  a  doubt  one  of  the  best  power  supply  source  books  available,  compiled  by  the  editors  of  73.  $9,95/ 


Publisher's  Closeout  Sale — Save  50%  (While  Supplies  Last) 

•  WEATHER  SATELLITE  HANDBOOK- BK7370- by  Dr.  Ralph  E  Taggart 
WB6DQT.  Valuable  information  in  this  edition  mil  not  be  included  in  the  newest 
edition  of  the  Weather  Satellite  Handbook  (available  in  Spring  1981).  Chapters 
such  as  "How  to  Build  an  Electronic  Timer  for  Satel lite  Tracking1'  and  "Building 
an  Automatic  Control  for  the  Satellite  Receiving  Station"  will  no  longer  be  avail- 
able when  this  edition  is  out  of  print  This  is  a  good  entry  level  text  for  those 
discovering  the  exciting  use  of  weather  satellites.  Regularly  S4J35,  SPECIAL 
SALE  PRICE  $2.50. 


•  THE  NEW  ftTTV  HANDBOOK— BK7347— is  a  new  edition  and  the  only  up-to-date  RT7Y  book  available.  The  state  of  (heart  has 
been  changing  radically  and  had  made  all  previous  RTTY  books  absolete,  II  has  the  latest  circuits,  great  for  the  newcomer  and  ex- 
pert all ke,  $5,95,' 

•  PROPAGATION  WIZARD'S  HANDBOOK— BK73Q2— by  J.  H.  Nelson.  When  aunspots  riddled  the  worldwfde  com  muni  cat  ions  net 
works  of  the  1940s.  John  Henry  Nelson  looked  lo  the  planets  tor  an  answer  The  result  was  a  theory  ot  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the  most  reliable  forecaster  in  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present  and  hjture.  as  well  as  teaching  the  an  ot  propagation  forecasting.  $6.95.* 


•  SSB  THE  MISUNDERSTOOD  MODE-BK735l-try  James  B.  Wilson.  Single 
Sideband  Transmission  .  .  thousands  of  us  use  it  every  day,  yel  it  remains  one  of  the 
least  undersiood  facets  of  amateur  radio.  J,  S  Wilson  presents  several  methods  of 
sideband  generation,  amply  illustrated  with  charts  and  schematics,  which  win 
enable  the  ambitious  reader  to  construe!  his  own  sideband  generator  A  must  tor  the 
technically-serious  hams,  $5.50/ 

•  MASTER  HANDBOOK  OF  HAM  RADIO  CIRCUITS-- SK 1033-  This  Is  an  en- 
cyclopedia of  amateur  radio  circuits,  gleaned  from  past  issues  of  73  Magazine  and 
carefully  selected  according  to  application  You'll  find  many  you  ve  never  seen 
before,  some  new  Iwists  on  the  tried  and  true,  and  several  that  have  been  long  forgot- 
ten Out  are  welt  worth  remembering  Where  your  interest  ranges  from  ragchewing  to 
EME,  from  CW  to  stow-scan  TV.  from  DX  to  county  nets,  this  handbook  will  be  a 
welcome  add  mo  n  to  your  shack  $6,95.* 
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•OWNER  REPAIR  OF  RADIO  EQUIPMENT— BK  7310— Frank  Glass  K6RO  shares  over 
40  years  of  operating,  servicing,  and  design  experience  in  this  booh  which  ranges  from 
(he  elementary  to  the  highly  technical  written  for  the  top  engineers  in  the  field  It  is  writ 
len  in  narrative  style  on  the  subjects  of  electronic  servicing,  how  components  work,  and 
how  they  are  combined  to  provide  communication  equipment.  This  book  wilt  help  you 
understand  the  concepts  required  to  service  your  own  si  at  ion  equipment.  $7.95/ 

•  TOOLS  &  TECHNIQUES  FOR  ELECTRONICS- BK734d—  by  A.  A.  Wicks  is  an 
easy  to-understand  book  written  for  the  beginning  kit  builder  as  well  as  the  ex 
pen e need  hobbyist  ft  has  numerous  pictures  and  descriptions  of  the  safe  and  cor 
reel  ways  to  use  basic  and  specialized  tools  tor  electronic  projects  as  well  as 
specialized  metal  working  tools  and  the  chemical  aids  which  are  used  in  repair 
shops  M.95." 

•  THE  CONTEST  COOKBOOK—  QK73GB— reveals  the  secrets  of  the  contest  win- 
ners (Domestic*  OX  and  specialty  contests),  complete  with  photos  and  diagrams  of 
equipment  used  by  the  top  scorers.  Find  out  how  lo  make  t50  contacts  in  one  hour 
$5  95- 

*Use  the  order  card  tn  the  bach  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to:  73  Radio  Boofcsnop  *  Peterborough  NH  03458.  Be  sure 

to  include  check  or  detailed  credit  card  information.  No  CO.D  orders  accepted  Add  $1.00  handling  charge.  Note:  Prices  subject  to  change  on  books  not  published  by 

73  Magazine  Questions  regarding  your  order?  Please  write  to  Customer  Service  at  the  above  address.  Please  allow  AS  weeks  for  delivery 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


TEST  EQUipiMENT 


•  RF  AND  DIGITAL  TEST  EQUIPMENT  YOU  CAN  BUILD -BK1044 -FN  burst  function, 
square  v*ave  generators,  variable  length  pulse  generators—  100  kHz  marker.  M  and  rf 
sweep  generators,  audio  osc.  af/rf  signal  injecior,  146  MHz  synthesizer,  digital  readouts 
for  counters,  several  counters,  presealer,  microwave  meter,  etc,  252  pages.  $5,95.* 

•  VOL  I  COMPONENT  TESTERS- LB7359-  .  .  .how  to  build  transistor  testers  (8).  diode 
testers  (3),  IC I  esters  {3),  voltmeters  and  VTVMs  (9),  ohm  meters  (B  different  kinds),  induc- 
tance |3),  capacity  {&\>  O  measurement,  crystal  checking  (6).  temperature  (2\,  aural  meters 
for  the  blind  (3)  and  all  sods  or  miscellaneous  data  on  meters  using  them,  making 
them  more  versatile,  making  standards.  Invaluable  book  $4.96." 

•  VOL  II  AUDIO  FREQUENCY  TESTERS  -  LB7360-  ..jam  packed  with  all  kinds  ol 
audio  frequency  test  equipment  II  you're  inio  SSBh  RTTY,  SSTV,  etc.,  this  book  is  a  musi 
for  you.  . .  a  good  book  for  hi-fi  addicts  and  experimenters,  too!  £4.95.  * 

•  VOL.  IV  IC  TEST  EQUIPMENT  -  LB73G2  —  Become  a  t roubleshooimg  wizard1  In  this  fourth  volume  01  the 
73  TEST  EQUIPMENT  LIBRARY  are  42  home  constiuction  projects  tor  building  test  equipment  to  work 
with  your  ham  station  and  m  servicing  digital  equipment  Plus  a  cumulative  index  for  all  four  volumes  for 
the  73  TEST  EQUIPMENT  LIBRARY.  $4,95.  • 

•  VOL.  ill  RADIO  FREQUENCY  TESTERS— LB7361  —Radio  frequency  waves,  the  common  denommalorof  Amateur  Radio.  Such  items  as  SWR,  antenna  impedance,  ifne 
Impedance,  rf  output  and  field  strength;  detailed  instructions  on  tesling  Ihese  Items  includes  sections  on  signal  generators,  crystal  calibrators,  grid  dip  oscillators,  noise 
generators,  dummy  loads  and  much  more.  $4.95* 


ThE    WEll-EQuippEcl    hAM  sIlACli 


•  THE  MAGIC  OF  HAM  RADIO -BK7312-by  Jerrold  Swank, 
W8HXR  begins  with  a  brief  history  of  amateur  radio  and  of 
Jerry's  involvement  in  it.  Part  2  details  many  of  ham  radios 
heroic  moments.  Hamdom's  close  ties  with  the  continent  of  An- 
tarctica are  the  subject  of  Part  3,  In  Part  4  the  strange  and 
humorous  sides  of  ham  life  get  their  due.  And  what  of  the 
future?  Part  5  peers  into  the  crystal  ball,  $4,95,* 

•  A  GUIDE  TO  HAM  RADIO-  BK7321  -by  Larry  Kahaner 
WB2NEL  What's  Amateur  Radio  all  about?  You  can  learn  the 
basics  of  this  fascinating  hobby  with  this  excellent  beginner's 
guide.  It  answers  the  most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best  way  to  go  about  get- 
ting an  FCC  license.  A  Guide  to  Ham  Radio  is  an  ideal  introduc- 
tion to  a  hobby  enjoyed  by  people  around  the  world.  $4.95.* 

•  HOW  TO  BUILD  A  MICROCOMPUTER- AND  REALLY 
UNDERSTAND  IT-  BK7325-by  Sam  Creason.  The  electronics 
hobbyist  who  wants  to  build  his  own  microcomputer  system 
now  has  a  practical  "How-Tg"  guidebook.  This  book  is  a  com- 
bination technical  manual  and  programming  guide  that  takes 
the  hobbyist  step-by-step  through  the  design,  construction, 
testing  and  debugging  of  a  complete  microcomputer  system. 
Must  reading  for  anyone  desiring  a  true  understanding  of  small 
computer  systems.  $9,95.* 

•  LIBRARY  SHELF  BOXES  — These  sturdy  white,  corrugated,  dirt-resistant  boxes  each  hold  a  full  year  of  73,  Kilobaud  Micro- 
computing or 80  Microcomputing.  With  your  order,  request  self-sticking  labels  for  any  of  the  following:  73,  Kilobaud  Microcom- 
puting, 80  Microcomputing,  CQ,  QSTt  Ham  Radio,  Personal  Computing,  Radio  Electronics,  Interface  Age,  and  Byte.  Order  1  — 
BX100G-for  $2.00*;  order  2-7 -  BX2002  -  for  $1.50  each*;  order  8  or  more-  BX1002-  for  $1.25  each*. 
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Style  Y 


Style  W 


•  OSL  CARDS  -73  turns  out  a  fantastic 

series  of  GSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W-QW0250-for  $8.95*;  500 
Style  W-QW0500- for  $13.95*;  250  Style 
X-QX0250-for  $8.95 g;  500  Style  X- 
OX0600  -  for  $13.95*:  250  Style  Y  -  QY0250 
-for  $8,95*;  500  Style  Y-QY0500-for 
$13.95."  Allow  t>12  wks.  for  delivery. 
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Style  X 


•  BACK  ISSUES— Complete  your  collec- 
tion; many  are  prime  col  lee  tables  now, 
classics  in  the  field!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge! 

STQOOG— Single  back  issue  before  July  i960— $300 
STQ250—  Single  back  issue  a  her  July  1980— $3.50 
STD500— 5  your  choice — S875 
STtOOQ- 10 your  choice— SM00 
ST2500— 25  our  choice—  S1ZQ0 
ST2501—  25  your  choice— £25.00 

•  FREE  BACK  ISSUE  CATALOGS  are  yours 
for  the  asking. .  .specify  73  Magazine  and/or 
Kilobaud  Microcomputing  back  issue  catalog 
when  you  send  your  name  and  address  to  us 
on  a  postcard, 


•  Preserve  and  protect  your  collection  for  a  lifetime!  Order  these  handsome  red  binders 
with  gold  lettering.  $7.50  for  1,  3  for  $21.75,  6  for  $42.00.  (Postpaid  within  USA,  please  add 
$2.50  per  order  outside  USA.)  Check  or  money  orders  onfyt  no  phone  or  C.O.D,  orders.  73 
Binders,  P.O.  Box  5120,  Philadelphia,  PA  19141, 

'Use  the  order  can*  in  the  back  ol  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  man  to  73  Radio  Bookshop  •  Peterborough  NH  03459  Be  sure 

to  include  check  or  detailed  credit  card  information  No  COD  orders  accepted.  Aod  $1  00  handling  charge  Hole:  Prices  subject  to  change  on  books  not  published  By 

73  Magazine  Questions  regarding  your  order?  Please  write  to  Cusiomef  Service  at  ihe  above  address.  Please  allow  44*  weeks  for  delivery. 
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FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


JHectANT  book 


•  73  DIPOLE  AND  LONG-WIRE  ANTENNAS— BK 101 6— by  Edward  M.  Noll  W3FQj\  This  is  the  first  collection  of  virtually  every  type  of 
wire  antenna  used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed  construction  data  for  73  different  antenna  types, 
Appendices  describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on  measuring  resonant  frequency,  velocity  factor,  and 

swr.  $5.50.* 

•  THE  GIANT  BOOK  OF  AMATEUR  RADIO  ANTENNAS— With  the 

GIANT  Book  of  Amateur  Radio  Antennas— BK1 104— by  your  side, 
antennas  will  become  the  least  of  your  worries.  Over  450  pages  of 
design  ideas,  theory  and  reference  data  make  this  book  live  up  to  Its 
title.  The  7  chapters  cover  everything  from  basic  antenna  theory 
through  designs  for  DIY  accessories,  as  well  as  dozens  of  antenna 
designs.  Whether  planning  to  build  or  buy,  design  or  admire,  test  or 
enjoy  a  ham  antenna— this  is  the  book  for  you.  From  the  editors  of 
73;  published  by  Tab  Books,  Hardcover  $12,95/ 

•  73  VERTICAL.  BEAM  AND  TRIANGLE  ANTENNAS— BK1Q60— 
by  Edward  M  Noll  W3FQJ  Describes  73  different  antennas  for 
amateurs.  Each  design  is  Ihe  result  of  ihe  author's  own  ex* 
penmenis  covering  the  construction  of  noise  bridges  and  antenna 
line  tuners,  as  well  as  methods  for  measuring  resonant  frequency, 
veiocity  factor,  and  standing-wave  ratios.  160  paces  $5.50." 

•  VHF  ANTENNA  HANDBOOK-BK736B— The  NEW  VHF  Antenna 
Handbook  details  the  theory,  design  and  construction  of  hundreds 
of  different  VHF  and  UHF  antennas  , .  .  A  practical  book  written  for 
the  average  amateur  who  takes  joy  in  building,  not  full  of  complex 
formulas  for  the  design  engineer.  Packed  with  fabulous  antenna 
projects  you  can  build.  $5.95.* 

•  PRACTICAL  ANTENNAS  FOR  THE  RADIO  AMATEUR  -  BK1015 
—  A  manual  describing  how  to  equip  a  ham  station  with  a  suitable 
antenna.  A  wide  range  of  antenna  topics,  systems,  and  acces- 
sories are  presented  giving  Ihe  reader  some  food  for  thought  and 
practical  data  for  construction.  Designed  to  aid  the  experienced 
ham  and  novice  as  well-  Only  $9,95.* 

•  TTL  COOKBOOK -BK1063- by  Donald  Lancaster.  Explains 
what  TTL  is,  how  it  works,  and  how  to  use  It.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display  system,  events 
counter,  electronic  stopwatch,  digital  voltmeter  and  a  digital  tach- 
ometer. S9.50. 

•  CMOS  COOKBOOK -BK1011- by  Don  Lancaster.  Details  the 
application  of  CMOS,  the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL.  Required  reading  for 
every  serious  digital  experimenter!  $10.50." 

•  TVT  COOKBOOK— BK1 064— by  Don  Lancaster.  Describes  the 
use  of  a  standard  television  receiver  as  a  microprocessor  CRT  ter- 
minal. Explains  and  describes  character  generation,  cursor  con- 
trol and  interface  information  in  typical,  easy-to-understand  Lan- 
caster style.  $9.95.* 

•  RTL  COOKBOOK— BK10S9— by  Donald  Lancaster  Explains  the  how  and  why  of  RTL  (Resistor-Transistor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives  a  multitude  of  digital  applications  ranging  from  the  basic  switch  to  the 
sophisticated  counter,  240  pages;  $6.50.* 


SSTV 


•  SLOW    SCAN    TELEVISION 

TAPE— CT7  350— Prize- winning 
programs  from  the  73  SSTV 
contest.   Excellent   for  Demot 

$D.sO. 


73  CODE 
TAPES 


Any  Four  Tapes  For  S  15.95! 
•4. 95  Each!* 


(t 


COURAGEOUS" 


it 


GENESIS 


ii 


5  WPM— CT7305— This  is  the  beginning 
tape  for  people  who  do  not  know  the  code 
el  all  It  takes  them  through  the  26  letters, 
10  numbers  and  necessary  punctuation 
complete  with  practice  every  step  of  the 
way  using  the  newest  bluz  teaching  tech 
n.ques,  It  is  almost  miraculous r  fn  one 
hour  many  people — including  kids  of  ten 
— are  able  to  master  the  code.  The  ease  of 
learning  gives  conlidence  to  beginners 
who  might  otherwise  drop  out. 


"THE  STICKLER 

6+  WPM— CT7306— This  is  the  practice 
tape  for  the  Novice  and:  Technician  II- 
censes.  It  is  made  up  of  one  solid  hour  pt 
code,  sent  at  the  official  FCC  standard  (no 
olher  tape  we've  heard  uses  Ihese  stan- 
dards, so  many  people  Hunk  the  code 
when  they  are  suddenly  — under  pressure 
—faced  with  characters  sen*  ai  13  wpm 
and  spaced  For  5  wpm).  This  tape  is  not 
memorize  ble.  unlike  the  zany  5  wpm  tape, 
smce  the  code  groups  are  entirety  random 
characters  sent  in  groups  of  five 


"BACK  BREAKER" 

13+  WPH-CT7313-Code  groups 
again,  at  a  brisk  13  per  so  you  will  be  at 
ease  when  you  sit  down  in  front  of  the 
steely -eyed  government  Inspector  and  he 
starts  sending  you  plain  language  at  only 
13  per,  You  need  this  extra  margin  to  over- 
cam©  the  panic  which  is  universal  In  the 
tes;  situations.  When  you've  spent  your 
money  and  time  to  take  the  test,  you'll 
thank  heavens  you  had  this  back-break ino, 
tape, 


20+  WPM— CT732C— Code  is  what  gels 
you  when  you  go  for  Ihe  Extra  class  II 
cense.  11  is  so  embarrassing  to  panic  out 
just  because  you  didn't  prepare  yourseif 
with  this  iape~  Though  this  is  only  one 
word  faster,  the  code  groups  are  so  diffi- 
cult that  you'll  almost  fail  asieep  copying 
the  FCC  stuff  by  compar  tson.  Users  report 
that  they  can't  believe  how  easy  20  per 
really  is  with  this  fantastic  one  hour  tape, 

"OUTRAGEOUS'1 

25  +  WPM— CT732S-This  is  the  tape  for 
that  small  group  of  over  achieving  hams 
who  wouldn't  be  content  to  simply  satisfy 
the  code  requirements  ol  the  E*ira  Class 
license,  lis  the  toughest  tape  we've  got 
and  we  keep  a  permanent  (ileqf  hams  who 
have  mastered  il.  Let  us  know  when  you're 
up  1o  speed  and  we'll  inscribe  your  name 
in  73's  CW    Hall  of  Fame," 
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Fhila.  PA/Gamden  NJ 
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burg  (Columbus)  Oil  4306ft.  866-1267, 
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BK7347       RTTV  HANDBOOK $  595  BK7370 

BK1059      RTL  COOKBOOK™-^™^™^ S  $.50  BKM84 

BX1000       SHELF  BOX-1 _.. %  2,00  BK7315 

BX1001       SHELF  BOXES— £7 ..51.50  each 

BX1002       SHELF  SOXES-8  AND  UP 51.25each 


Item  Price 

SOME  OF  THE  BEST  FROM  KILOBAUD 

110.95 
SSB  THE  MISUNDERSTOOD  MODE.  S  5,50 

SstV  TAPt...3., ,.,,,„ HUM rii.in.J  5,95 

STUDY  GUIDE- ADV.  CUSS %  6.95 

STUDY  GUIDE-EXTRA  CLASS $  5  95 

STUDY  GUIDE- NOVICE  CLASS,..^$  4  95 
TEST  EQUIP  LIB  Vt -COMPONENT 


f  to f  tna..-,„„, 


....  . mm 


S  4  95 


LB7360       TEST  EQUIP  LIB  V2-AUDI0  TESTERS 


.j |.»|{IIH J_-i»--.ii-ii.---  +  iim|fI  brt 


...$  4  95 
TEST  EQUIP  LIB  V3- RADIO  EQUIP,,!  4  95 

TEST  EQUIP  UB  V4-tC  TEST  EQ S  4  95 

TOOLS  8  TECHNIQUES _ ~J$  4.95 

TTL  COOKBOOK,,, $  9,50 

TVT  COOKBOOK * S  9,95 

UNDERSTANDING  8  PROGRAMMING 
MICROCOMPUTERS .....  —510.95 

VERTICAL  BEAM  &  TRIANGLE  ANTNS 


iinri-'Miin'ii-  «i=r-i  ■  it>i  ■  i  -  ......  i  ■  Br-rr  f*  ■ 


-S  5.50 


VHF  ANTENNA  HANDBOOK. $  5.95 

WEATHER  SATELLITE  HANDBOOKS  2.50 
WORLD  RADIO  TV  HANDBOOK.„..^$16.50 
WORLD  REPEATER  ATLAS. $  4  95 
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DOUBLE  YOUR  PLEASURE 


Versatility  Plus  . . . 

Work  Both  2  and  %  Meters 
With  Yaesu's  New  FT-720R 


I 


The  FT-720R  series  is  a  compact  VHF/UHF  mobile  transceiver  that  harnesses  the  incredible  power 
of  the  microprocessor  to  bring  you  top-operating  flexibility.  Start  with  the  FT-720R  Control  Head,  then 
add  either  the  1 0  watt  FT-720RU  440  MHz  or  25  watt  FT-720RVH  2  meter  RF  Deck.  You  can  clamp 
the  Control  and  RF  Deck  together  or  use  an  optional  remote  cable  to  hide  the  RF  Deck. 


And  for  Top  Performance  while 
portable  .  .  .  Choose  the  new 
FT-404R  70cm  Hand-held. 


CTCSS  Encode/Decode 

32  Tone  Selection 


FT-4G4R 

6  Channel,  3  Watt 
UHF  Hand-held 


FTT-1 

16  Key 

DTMF  Encoder 


LCC-4 

Shorty  Case 


LCCN2/LCC-3 

Heavy  Duty  Case 


FTS-32E 

CTCSS  Encode  Only 
32  Tone  Selection 


281 


^aa 


Also  available: 

NC-3A  Quick  Charger 
YM-24A  Speaker/Mic 
PA-2  Mobile  Adapter 
MMB-10  Mobile  Bracket 


m 


The  radio. 


YAESU  ELECTRONICS  CORP.,  6851  Walthall  Way,  Paramount,  CA  90723  •  (213)  633-4007 
YAESU  ELECTRONICS  Eastern  Service  Ctr,  9812  Princeton-Glendale  Rd.,  Cincinnati,  OH  45246 
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Kenwood's  remarkable  TR-7800  2-meter 

FM  mobile  transceiver  provides  all  the 
features  you  could  desire  for  maximum 
operating  enjoyment.  Frequency  selection 
is  easier  than  ever,  and  the  rig  incorporates 
new  memory  developments  for  repeater 
shift,  priority,  and  scan,  and  includes  a 
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built-in  autopatch  Touch-Tone  "'  encoder. 
Ask  your  Authorized  Kenwood  Deater 
about  the  exciting  TR-7800. 

NOTE:  Price,  specifications  subject  to  change 
without  notice  and  obligation. 


KENWOOD 

. . .  pacesetter  in  amateur  radio 

TRIO-KENWOOD  COMMUNICATIONS  INC. 

1111  WEST  WALNUT  /  COMPTON,  CA  90220 


